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Water Resource Monitoring Goal
It is the goal of MDA water resource monitoring to provide information on the impacts of the routine use of 
pesticides on the state’s ground and surface water so pesticide use may be managed to prevent or minimize 
degradation of the state’s water resources.

Additional information on PMP activities related to pesticide use, water quality standards, and other issues can 
be accessed by downloading the complete PMP at www.mda.state.mn.us

Ground water Monitoring Objectives
The objectives of ground water monitoring for pesticides at the MDA are to:

1. determine statewide and regional differences in pesticide concentrations and occurrence
2. determine long-term trends in pesticide concentrations over time
3.	 monitor	for	significant	changes	in	pesticide	concentrations	and	occurrence	over	time
4. provide analysis of land use, pesticide management, and hydrologic and geologic attributes that may result 

in water resource degradation
5.	 provide	the	basic	information	from	which	the	overall	efficacy	of	pesticide	management	strategies	may	be	

determined
6. provide the information extracted from the monitoring data to information users, policy makers, scientists, 

and interested citizens

Ground Water Monitoring Network Design
Three ground water monitoring projects have been designed to meet the various objectives of the monitoring 
program. The three projects are a ground water monitoring well network, a regional ground water sampling 
program,	and	a	drinking	water	well	survey.	Networks	are	designed	based	on	specific	information	needs	of	each	
program	coupled	with	the	physical	characteristics	of	specific	land	forms	of	interest	including	soils,	geology	
and topography.

To	fulfill	program	objectives	the	state	has	been	divided	into	ten	pesticide	monitoring	regions	(Figure	3)	based	
on soils, hydrology, cropping patterns and the associated agro-ecoregions. No quantitative measures were 
attempted in drawing the regional boundaries. 

Landscape	units	with	a	large	percentage	of	acreage	in	row	crops,	sandy	soils,	surficial	sand	and	gravel	aquifers,	
and relatively large amounts of irrigation are given the highest priority for monitoring ground water. The 
highest priority has been given to the sand plain regions because of the value of these aquifers for shallow rural 
wells, the limited adsorption capacity of the soils, the high water transmission rates of the soil and vadose zone 
material, and the results of previous monitoring that showed relatively high frequency of pesticide detections 
in ground water of the area. These sand plain areas primarily consist of large outwash plains in the central 
part of the state, although smaller sand plains and coarse grained alluvial river valley aquifers are included 
as well. Karst bedrock areas have the next highest priority due to the rapid recharge of water to the aquifers 
through sinkholes and solution channels, shallow soil with little adsorptive capacity, and the widespread use 
of	the	aquifers	as	domestic	drinking	water	supplies.	Alluvial	river	valley	aquifers	with	finer	textured	geologic	
materials, fractured crystalline bedrock aquifers, and buried sand aquifers are also of interest to the program, 
and will be monitored as time and resources permit.

General Network Design Concepts
The current MDA ground water monitoring well network is located in the central sands region of Minnesota 
and utilizes small diameter observation wells. The primary objective of the ground water monitoring well 
network is to describe the temporal trends and peaks in contamination levels of the network as a whole, and 
at individual wells. New monitoring wells were installed by the MDA or cooperators in areas where no well 
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existed at the time of network development. The network is sampled quarterly although an individual well may 
not be sampled more than once in a given year. Monitoring well locations are selected systematically so the 
network as a whole will appropriately represent the average condition of the entire network area. Well sites 
are selected by overlying an appropriate sized, randomly initiated grid across the area of interest. The central 
sand plain portion of the monitoring well program has been developed, wells have been installed and sampling 
began in January of 2000. 

The	drinking	water	well	survey	is	short	term	in	nature	and	is	used	to	determine	and	confirm	areas	in	the	state	
where pesticides are impacting drinking water supplies, and which pesticides may be of concern. Data from 
the drinking water well survey is utilized for evaluating the general quality of ground water used as drinking 
water,	and	to	focus	expansion	of	the	more	scientifically	rigorous	ground	water	monitoring	well	network.	The	
MDA recognizes the need for careful screening of drinking water wells to ensure they represent actual ground 
water conditions. Wells for the drinking water survey were selected from those previously sampled by the 
Ground water Monitoring and Assessment Program of the Minnesota Pollution Control Agency (MPCA), 
the non-community transient drinking water well list of the Minnesota Department of Health (MDH), or the 
state’s	county	well	index,	in	that	order	of	priority.	The	first	samples	from	the	drinking	water	well	survey	were	
collected in January and February of 2004. The objectives of the regional ground water sampling program 
are to track changes within and between the various MDA monitoring regions (Figure 6), and to provide 
information useful for implementing and assessing BMPs. 

Figure 3: Pesticide Monitoring 
Regions Map

The regional monitoring program will be long 
term in nature with sampling conducted twice 
each year; once in winter and six months later 
during summer. The best available, relatively 
vulnerable source of ground water in the 
regions will be utilized as sample points. In 
some cases this will be existing monitoring 
wells although drinking water wells of various 
types may also be utilized. In the southeastern 
region of the state (characterized by karst 
limestone geology), naturally occurring springs 
are being used as ground water sample points. 
These springs emerge from bedrock formations 
and are generally considered to accurately 
represent regional ground water conditions.

Surface Water Monitoring Objectives
The objectives of surface water monitoring for pesticides at the MDA are to:

1. determine statewide spatial differences in pesticide concentrations and occurrence
2. determine pesticide concentration and loading in selected streams
3. monitor for changes in pesticide concentration and loading over time
4. determine the characteristics of pesticide water quality monitoring data
5. provide analysis of land use, pesticide management, and hydrologic attributes that may result in water 

resource degradation
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6.	 provide	the	basic	information	from	which	the	efficacy	of	pesticide	management	plans	may	be	determined
7. disseminate the information extracted from the monitoring data to the appropriate information users, 

policy makers, scientists, and interested citizens

Surface Water Monitoring Network Design
The surface water monitoring program is divided between two distinctly different components. The primary 
component of MDA’s surface water monitoring program provides detailed monitoring of pesticide loading 
within select watersheds in the state. The selected watersheds are continuously monitored during the months 
when the streams are unfrozen. These watersheds are instrumented with automatic sampling stations that 
collect water samples in response to increases in river levels during and following a rainfall event. The event is 
continuously monitored and estimates of loading from the storm are determined. These watershed monitoring 
stations have been established to assist in determining measures by which to evaluate the effectiveness of 
BMPs and other efforts as part of the pesticide management plan.

MDA’s water quality monitoring program intentionally samples during spring runoff in order to determine 
which pesticides leave the point of application and enter the surface water system. Not all pesticides leave the 
point of application. MDA’s water quality monitoring program collects samples at times and locations where 
pesticides that leave the point of application will be detected and also collects samples at times when pesticides 
would not be expected to run off from the ground surface.

The determination of which pesticides to monitor for is based on several factors including: the extent of use in 
an area; the chemistry of the compound; environmental fate data; and the laboratory’s ability to analyze for the 
compound. The water quality monitoring program targets pesticides largely based on the resources available, 
practicality, and the appropriateness of analysis.

The second major component of MDA’s surface water monitoring program consists of a grab sampling survey 
of approximately 15 stream or river locations in the state. These samples are analyzed for a suite of pesticide 
parent materials and breakdown products. This sampling program is designed to determine which pesticides 
occur in Minnesota and where they occur. The data is analyzed to determine whether there has been a change 
in the pesticides that are being detected, and whether there is a difference in where the detected pesticides are 
occurring. The data is also used in determining the need for BMPs.

Non-MDA Water Quality Data Collection Activities
It is the responsibility of the commissioner of agriculture to collect information on the occurrences, 
concentration, and use of pesticides in Minnesota. Several other organizations also monitor for pesticides in 
water. Each organization has different program goals and procedures. These organizations include but are not 
limited to:

Minnesota Department of Health (public water supplies)
Minnesota Pollution Control Agency (surface water, ground water)
United States Geological Survey (surface water, ground water, precipitation)
United States Fish and Wildlife Service
Other States
Local Units of Government
Pesticide Registrants

The information provided may or may not be useful to the MDA. The MDA evaluates water quality data 
collected from other organizations, public or private, and determines if it is applicable and meets MDA quality 
control standards. The MDA will consider data from other states but will not use that data as the primary 
criteria for making a determination that a pesticide is commonly detected in ground water or a surface water 
pesticide of concern.
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The commissioners of the MDA, MPCA and MDH have signed an interagency cooperative ground water 
monitoring agreement. This agreement will help coordinate monitoring and data management activities among 
the three agencies.

Water Quality Data Collection as a Decision-Making Tool
Water quality data and information is a tool to aid in wise decision-making. MDA’s pesticide management 
programs are established accordingly. In this context water quality data will be reviewed on an annual basis by 
the MDA. A report will be prepared that covers data from the previous year’s monitoring efforts. The report 
will discuss the compounds detected in Minnesota, typical concentrations, geographic locations, criteria and 
benchmarks for evaluation, and the likelihood of further detections in Minnesota. The MDA will continually 
modify	and	evaluate	the	monitoring	program	so	that	it	provides	the	flexibility	needed	to	implement	and	assess	
the PMP. 

For the purposes of the PMP, monitoring information from all readily available sources will be analyzed 
to determine if pesticide detections (including parent compounds and/or breakdown products) are a result 
of normal applications or a unique or unusual circumstance. Detections and respective concentrations of a 
pesticide which are determined after investigation and analysis to be the result of routine use will be evaluated 
for common detection in ground water or for designation as a surface water pesticide of concern. Detections 
determined to be the result of an unusual or unique situation will be further evaluated to develop an appropriate 
response.

Focused management activities may be appropriate in regions where use of the compound is more frequent. 
Additional resources may be necessary to expand the water quality monitoring program to include monitoring 
networks	for	specific	pesticides	placed	in	common	detection	status.	Chemical-specific	monitoring	may	be	
focused	in	special	BMP	promotion	areas	to	help	determine	the	effectiveness	of	specific	BMPs.

Prevention Goal
The prevention goal of the PMP is to promote prevention of occurrences of pesticides or pesticide breakdown 
products in ground waters and surface waters of the state. It is intended that this prevention be accomplished 
while promoting practices that consider economic factors, availability, technical feasibility, implementability, 
effectiveness,	and	environmental	effects,	and	in	consideration	of	the	beneficial	uses	of	pesticides	and	
applicable water quality standards.

Prevention Approach
The prevention goal of the PMP will be accomplished through:
1.	 utilizing	analysis	tools	to	focus	resources	in	scientifically	defensible	ways	and	in	high	risk	areas;
2. establishing an Education and Promotion Team to assist the MDA in coordinating prevention activities;
3. developing, adopting, and implementing effective strategies for prevention education and promotion 

through:
a.	 applicator	training	and	certification/licensure
b. BMP research and development
c. education program development and coordination
d. demonstration projects
e. Integrated Pest and Weed Management promotion

4. integrating prevention actions, where appropriate, into other natural resource management efforts, to 
support	identified	alternative	pest	management	systems,	and	data	collection	activities
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Prevention Objective 1
Key target groups are educated on issues associated with land use, land management, community health, 
crop	production,	economic	profitability,	and	risks	versus	benefits,	relevant	to	pesticide	use	as	it	impacts	water	
quality in Minnesota. Target groups include pesticide users, policymakers, landowners, retailers, general 
public,	crop	consultants,	institutions,	financial	institutions,	agencies,	and	residents.

Prevention Objective 2
Effective prevention strategies are encouraged through education and promotion, including adoption of BMPs 
by pesticide users considering all management tools available and supported by proper pesticide distribution, 
storage,	handling,	use	and	disposal,	and	crop	specific	management	strategies.

Recommended Actions to Accomplish Prevention Goal
See Needs, Priorities and Milestones, Action Plan, Goal 1, Milestones (Action Steps)

Evaluation Goal
The evaluation goal of the PMP is to evaluate detections of pesticides and pesticide breakdown products in 
water resource monitoring data, and to evaluate the adoption, validity and effectiveness of prevention and 
management strategies, including pesticide BMPs.

Evaluation Approach
The evaluation goal of the PMP will be accomplished through:
1. establishing a Pesticide Management Plan Committee (PMPC) to support MDA evaluation activities
2. annual review of detections of pesticides and pesticide breakdown products in water resource monitoring 

data
3. assessing, evaluating, and validating

a. changes in management practices
b. resource impacts and trends
c. delivery systems to local interests and stakeholders
d. economic impact of implementing prevention steps

4.	 using	evaluation	findings	to	refine	practices	and	management	strategies

Recommended Actions to Accomplish Evaluation Goal
See Needs, Priorities and Milestones, Action Plan, Goal 2, Milestones (Action Steps)

Mitigation Goal
The mitigation goal of the PMP is to reduce or eliminate continued movement of pesticides or pesticide 
breakdown products to ground water and surface water.

Mitigation Approach
The mitigation goal of the PMP will be accomplished by:

1.	 intensifying	and	targeting	education	and	outreach	(preventative)	efforts;	refining	or	developing	BMPs,	
incentives	or	regulatory	options;	and	considering	the	cost	versus	benefit	and	technical	feasibility	of	
mitigation measures; and
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2. if necessary, exercising regulatory authority through mandatory use changes by adoption of water resource 
protection requirements or the restriction or cancellation of product registration.

Recommended Actions to Accomplish Mitigation Goal
See Needs, Priorities and Milestones, Action Plan, Goal 3, Milestones (Action Steps)

Figures 1 and 2 below illustrate the general processes for prevention, evaluation and mitigation decisions for 
pesticides in ground water and surface water.

PREVENTION  
·  Applicator training, certification and licensing, 

use inspections, label enforcement 
·  Ongoing Prevention.  
·  Education and Promotion Team. 

EVALUATION  
• Pesticide Management Plan Committee. 
• Evaluate monitoring data for common detection 

determinations in ground water. 
• Evaluate Best Management Practices (BMPs). 

MITIGATION and PREVENTION 
• Actions to mitigate the effects of specific 

pesticides in common detection for ground 
water. 

• Voluntary pesticide-specific BMPs. 
• Pesticide monitoring regions, management areas 

and BMP promotion areas considered. 
• Continue prevention activities. 

REGULATION 
• Rules promulgated for WRPRs (Minn. Stat. 

Chapter 103H) or alternative mechanisms 
considered for other potential actions (e.g., use 
or practice restrictions under Minn. Stat. Chapter 
18B). 

• Enforcement 

EVALUATION  
• Evaluation of BMP use and effectiveness. 
• Water Resource Protection Requirements 

(WRPRs) or other enforceable actions 
considered for ground water. 

• Registration restrictions may be considered. 
• Analysis of benefit of registration (optional). 

GROUND WATER  

Figure 1: 
Minnesota 
Pesticide 
Management Plan 
– General Process 
Schematic for 
Ground Water 
Decisions 
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PREVENTION  
·  Applicator training, certification and licensing, 

use inspections, label enforcement 
·  Ongoing prevention.  
·  Education and Promotion Team. 

EVALUATION  
• Pesticide Management Plan Committee. 
• Evaluate monitoring data for surface water 

pesticide of concern determinations. 
• Evaluate Best Management Practices (BMPs). 
• Technical support to Minnesota Pollution 

Control Agency impaired waters determination 
process. 

MITIGATION and PREVENTION 
• Actions to mitigate the effects of specific surface 

water pesticides of concern. 
• Voluntary pesticide-specific BMPs. 
• Pesticide monitoring regions, management areas 

and BMP promotion areas considered. 
• Continue prevention activities. 

REGULATION 
• Mechanisms considered for potential enforceable 

actions (e.g., use or practice restrictions under 
Minn. Stat. Chapter 18B). 

• Enforcement 

EVALUATION  
• Evaluation of BMP use and effectiveness. 
• Enforceable actions considered for surface water. 
• Registration restrictions may be considered. 
• Analysis of benefit of registration (optional). 
 

Minnesota Pollution Control Agency 
• Possible impaired waters listing and 

Total Maximum Daily Load (TMDL) 
study. 

TMDL implementation process. 

SURFACE WATER  

Figure 2: Minnesota 
Pesticide Management 
Plan – General Process 
Schematic for Surface 
Water Decisions
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Pesticide Best Management Practices Development and Adoption
The	MDA	will	use	the	Ground	water	Protection	Act’s	definition	of	BMPs	and	its	consultative	requirements	
in the development of BMPs for both ground water and surface water. Under the Ground water Protection 
Act, the MDA is responsible for coordinating the development and implementation of ground water BMPs for 
pesticides	and	pesticide	breakdown	products	defined	as	pollutants,	while	under	the	Pesticide	Control	Law,	the	
MDA is responsible for prevention, evaluation and mitigation efforts (all of which could include BMPs) related 
to occurrences of pesticide and pesticide breakdown products in both ground water and surface water. 

As a preventative measure, the MDA will coordinate the development, promotion and maintenance of generic 
pesticide BMPs for pesticide distribution, storage, handling, use and disposal. Currently developed generic 
BMPs can be accessed via the internet at www.mda.state.mn.us. Natural Resources Conservation Service 
(NRCS) national standards can be the starting point for development of generic BMPs. BMPs developed may 
go beyond conservation compliance plans (expanding on NRCS technical standards). These practices in turn 
may be considered for use by NRCS. Efforts are coordinated between MDA and NRCS programs.

The MDA may develop and adopt additional generic BMPs that serve as core practices to address potential 
water	resource	impacts	or	concerns	for	specific	classes	of	pesticides	(e.g.,	insecticides,	herbicides,	fungicides).	
Currently developed core practices can be accessed via the internet at www.mda.state.mn.us.

Additionally, when pesticides are determined to be common detection in ground water or a surface water 
pesticide	of	concern,	specific	BMPs	will	be	developed	to	address	the	pollutants.	Currently	developed	pesticide-
specific	practices	can	be	accessed	via	the	internet	at	www.mda.state.mn.us.

Best Managment Practices development efforts include consultation with local water planning authorities 
(as required in Minn. Stat. § 103H.151 subd. 2), and as part of their development, the MDA will solicit and 
consider input from farm organizations, interested groups and the public.

The University of Minnesota will be asked to assist the MDA with periodic literature reviews of pesticide 
research	that	can	be	used	as	the	basis	for	generic	or	specific	pesticide	BMPs	in	Minnesota.	Such	reviews	
should address the issues of pesticides in Minnesota water resources, both surface waters and ground waters. 
Such reviews should include, but not be limited to a literature review of pertinent pest management research, 
evaluation of the research and recommendations for future action.

Best Management Practices Education and Promotion Program: 
Development and Coordination
After BMP development, the MDA will seek assistance from organizations that can provide resources to 
promote the BMPs. Soil and Water Conservation Districts (SWCDs) can provide a local coordination role, 
especially	in	areas	where	ground	or	surface	water	are	significantly	impacted	by	contamination.	This	is	
consistent with Minn. Stat. § 103H.151, subd. 3.

The	promotion	of	BMPs,	whether	generic	or	pesticide-specific,	will	use	existing	delivery	mechanisms	
whenever possible. It is understood that different individuals and user groups are more receptive to 
certain information sources than others. By providing a number of channels for education and information 
dissemination, there is an increased likelihood that most pesticide users will be reached.

In addition to pesticide applicator training sessions, the MDA will seek assistance in promoting BMPs from 
pesticide dealers, the University of Minnesota (U of M), pesticide registrants, SWCDs, NRCS, Board of 
Water and Soil Resources (BWSR), crop consultants, Department of Natural Resources (DNR), industry trade 
associations, commodity groups, and environmental groups. In order to effectively promote BMPs to the urban 
landowner/manager, when appropriate, the MDA will encourage participation from local units of government, 
garden centers, block clubs, the master gardener program, park and recreation boards, and commercial and 
non-commercial applicators.
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Statewide/Pesticide Management Area BMP Promotion
Generic	BMPs	and	certain	pesticide-specific	BMPs	are	likely	to	be	applicable	to	the	majority	of	the	state.	
Through the MDA’s Education and Promotion Team (EPT), campaigns can be designed to promote BMPs 
through the following groups or mechanisms:

1. Pesticide Dealers
 Pesticide dealers have been shown to be a primary source of information for pesticide applicators. 

Promotion	information	can	be	developed	for	generic	and	pesticide-specific	BMPs.	Under	the	direction	of	
the	MDA,	pesticide-specific	BMP	promotional	packets	can	be	developed	by	the	registrants	and	distributed	
to the dealers. Dealers will be encouraged to distribute BMP promotional information.

2. University of Minnesota: Soil, Water and Pesticide Research; University of Minnesota Extension Services 
(UMES); and Agricultural Experiment Stations

 University of Minnesota’s researchers, extension specialists, and extension educators can inform pesticide 
users of pertinent BMP information. Several program areas within the U of M can be used to promote 
BMPs, including integrated pest management, water quality, and pesticide impact and analysis (e.g., basic 
research and modeling on pesticide-soil-water-crop interactions).

3. Pesticide Applicator Training (PAT)
 The MDA and UMES will cooperate in the development of training materials for BMPs which are 

applicable on a statewide level. These will be distributed at private PAT sessions by county extension 
educators.	Information	will	be	delivered	at	commercial	and	non-commercial	applicator	recertification	
workshops. BMP information will also be included in MDA newsletter mailings to private and 
commercial/non-commercial applicators.

 In situations where WRPRs are adopted (see Chapter 10 – Mitigation), relevant training materials will 
become mandatory in addition to Environmental Protection Agency (EPA)-required materials. Questions 
on	WRPRs	will	be	included	in	the	original	certification	test	and	at	all	recertification	workshops.

4. Urban BMP Promotion
 Presently, several organizations exist, appropriate to the BMPs developed, with whom the MDA will 

encourage cooperative relationships in order to more effectively promote BMP educational information to 
the urban landowner/manager. These include local units of government, garden centers, block clubs, the 
master gardener program, park and recreation boards, and commercial and non-commercial applicators.

 In addition, when conducting inspections, MDA’s agricultural chemical investigators can distribute BMP 
promotional materials to urban pesticide distribution centers such as garden centers, hardware stores, and 
department stores.

5. Other BMP Promotional Opportunities
 Other BMP promotional opportunities can be developed with environmental organizations, the pesticide 

industry, and state and local agencies. The MDA’s EPT will consider other efforts and will cooperate with 
other groups to ensure that the most effective methods to deliver and promote BMP implementation are 
achieved. These may include public service announcements, demonstration plots, brochures, displays and 
events. The EPT will strive to coordinate these efforts to ensure that the message delivered to producers is 
consistent with the BMPs.

	 Pesticide-specific	BMPs	can	be	incorporated	into	many	promotional	strategies	including	those	for	crop,	
cultural, or pest management. These complementary strategies may be promoted by agricultural or 
community organizations.

Local BMP Promotion
The MDA will seek assistance in promoting BMPs from organizations which reach pesticide applicators on 
a local level. These groups include commodity groups, township boards, local citizens, the UMES, NRCS, 
SWCDs, BWSR, pesticide dealers, and U of M Agricultural Experiment Stations.
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BMP Promotion Areas
Special	attention	and	efforts	may	be	focused	within	areas	where	significant	pesticide	contamination	of	ground	
water or surface water exists or could potentially exist in geographically contiguous areas, and where the 
source is thought to originate from normal (labeled) use of pesticides.

These areas may be recognized as warranting concern for several possible reasons including:
1. existing monitoring data either collected by or provided to the MDA which indicates a water quality 

problem due to pesticide use
2. areas indicated by a vulnerability assessment as being highly sensitive to contamination whether 

documented or not
3. designation as a Wellhead Protection Area by the Minnesota Department of Health

The MDA will evaluate the situation in consultation with the local SWCD and the appropriate water planning 
authorities and where necessary will designate a special BMP promotion area.

Integrated Pest and Weed Management
Opportunities exist to incorporate into prevention activities various strategies for Integrated Pest and Weed 
Management that directly relate to water quality protection. 

Minn. Stat. § 18B.063 encourages state agencies (e.g., Minnesota Department of Natural Resources, Minnesota 
Department of Agriculture, University of Minnesota, and the Minnesota Department of Transportation) to use 
Integrated Pest and Weed Management techniques in its management of public lands. Such techniques might 
be used to protect water resources. 

In addition, Minn. Stat. § 17.114, subd. 4: Integrated Pest Management states: “the state shall promote 
and	facilitate	the	use	of	integrated	pest	management	through	education,	technical	or	financial	assistance,	
information and research”. 

The MDA develops and implements statewide strategies for the increased use of Integrated Pest and Weed 
Management on private and state managed lands. Some of the Integrated Pest and Weed Management program 
activities include generating information via newsletters for growers, producers and land managers which 
inform them of relevant issues and can help them make alternative choices in their pest management decisions; 
developing school programs to educate school districts on Integrated Pest and Weed Management and how to 
implement its use; providing funding for research; and providing information to the general public.

Various programs at the MDA, University of Minnesota, and within local, state and national commodity and 
industry groups promote the development and implementation of Integrated Pest and Weed Management. 
MDA programs have been established to respond to the statutory directives cited above, and include: the 
provision of funds for demonstration grants; a low-interest loan program to support farmer transition to 
more	environmentally	sound,	profitable	practices;	whole	farm	planning	decision-making	assistance;	on-farm	
research in practical farming alternatives; a Conservation Reserve Program Project to identify the Conservation 
Reserve Program (CRP) lands most critical to preserving Minnesota’s soil and water quality; an Integrated Pest 
Management program concerned with developing and implementing state-wide strategies for the increased use 
of IPM on private and state managed lands; and organic farming technical assistance and advice on conversion 
to	organic	methods,	certification	and	marketing	of	crops	and	livestock.	In	addition,	the	MDA	conducts	field	
days,	workshops	and	assembles	speakers	on	diverse	topics	with	farmer,	agency,	academic,	non-profit	and	local	
partners. 

Such programs and related activities can be considered by the EPT as it assists the MDA with review and 
design of educational and promotional strategies for the prevention of water resource impacts from pesticides.

Additional information, fact sheets and management practices promoted by MDA’s Integrated Weed and Pest 
Management Programs can be accessed via the internet at:

www.mda.state.mn.us/ipm/, www.mda.state.mn.us/weedcontrol/, www.mda.state.mn.us
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Chapter 10 Agricultural Pesticides
Needs, Priorities and Milestones, Action Plan
The	action	plan	provided	below	summarizes	the	goals	and	milestones	identified	in	the	preceding	sections.	
Many	of	the	milestones	listed	below,	as	well	as	the	implementation	of	specific	projects,	are	contingent	upon	
adequate funding and local involvement.

Goal 1: Promote Prevention of Occurrences of Pesticides or Pesticide Breakdown 
Products in Ground Waters and Surface Waters of the State. It is Intended that this 
Prevention be Accomplished While Promoting Practices that Consider Economic 
Factors, Availability, Technical Feasibility, Implementability, Effectiveness, and 
Environmental Effects, and in Consideration of the Beneficial Uses of Pesticides 
and Applicable Water Quality Standards.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Utilize analysis tools to focus 
agency operating staff resources 
in	scientifically	defensible	ways	
and in high risk areas; Utilize 
available databases, maps and 
analytical procedures to evaluate 
potential pesticide loss and 
water resource impacts based on 
hydrogeology, soil and pesticide 
properties.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
MDNR, U of 
M Extension, 
Private 
Organizations 
Local Units of 
Government, 

2. Establish an EPT to assist the 
MDA in coordinating prevention 
activities.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
MDNR, 
BWSR, NRCS, 
SWCDs, U of 
M Extension, 
Local Units of 
Government

3. Develop, adopt, and implement 
effective strategies for prevention 
education and promotion.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
DNR, BWSR, 
NRCS, 
SWCDs, U of 
M Extension, 
Private 
Organizations, 
Local Units of 
Government
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4. Incorporate into pesticide 
applicator	certification	and	
training the various prevention 
activities and strategies developed 
and recommended by the EPT, 
and all BMPs developed as part 
of MDA’s general prevention 
activities or in response to 
common detection pesticides in 
ground water or to surface water 
pesticides of concern. 

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
DNR, BWSR, 
NRCS, 
SWCDs, U of 
M Extension, 
Private 
Organizations, 
Local Units of 
Government

a. Conduct periodic literature 
reviews of available pesticide 
ground water and surface 
water research data, and to 
facilitate the development 
of	scientifically-based	
prevention activities and 
programs, including BMPs. 
Such reviews can also be used 
to determine opportunities 
for research, demonstration 
projects and education. 

X X X X X
•	Federal
•	State
•	Local

MDA, U of M 
Extension

b. Develop and adopt Pesticide 
BMPs to address general 
pesticide distribution, storage, 
handling, use and disposal. 
Develop and adopt additional 
generic BMPs to serve as 
core practices to address 
potential water resource 
impacts or concerns for 
specific	classes	of	pesticides	
(e.g., insecticides, herbicides, 
fungicides). Develop and 
adopt	chemical-specific	
BMPs for pesticides (or 
their breakdown products) 
determined to be common 
detection in ground water or 
to be surface water pesticides 
of concern.

X X X X X
•	Federal
•	State
•	Local

MDA, NRCS, 
SWCDs, U of 
M Extension, 
Local Units of 
Government, 
Stakeholders
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

c. Develop, coordinate and 
extend BMP educational 
programs to include training 
for dealers, crop consultants, 
agronomists, SWCD and 
NRCS staff and pesticide 
users. Assistance with these 
educational programs would 
be sought from the UMES, 
registrants and dealers, and 
others.

X X X X X
•	Federal
•	State
•	Local

MDA, U of 
M Extension, 
Registrants, 
Stakeholders

d. Incorporate results of BMP 
research into ongoing MDA-
UMES applicator training 
and	certification/licensure	
programs.

X X X X X
•	Federal
•	State
•	Local

MDA

e. Develop demonstration 
projects to show the potential 
effects of BMPs and 
alternative pest management 
systems (Integrated Pest 
and Weed Management, 
crop	diversification,	etc.)	on	
changes in water quality over 
time.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
DNR, BWSR, 
NRCS, 
SWCDs, U of 
M Extension, 
Private 
Organizations, 
Local Units of 
Government

f. Promote and coordinate 
Integrated Pest and Weed 
Management activities related 
to water quality protection 
with the University of 
Minnesota and Registrants/
Dealers.

X X X X X
•	Federal
•	State
•	Local

MDA, U of 
M Extension, 
Private 
Organizations, 
Local Units of 
Government

g. Encourage state agencies 
(e.g., Minnesota Department 
of Natural Resources 
[DNR], MDA, University 
of Minnesota, and the 
Minnesota Department 
of Transportation) to use 
Integrated Pest and Weed 
Management to protect water 
resources.

X X X X X
•	Federal
•	State
•	Local

MDA, DNR, U 
of M, MNDOT, 
Local Units of 
Government
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

h. Identify alternative pest 
management systems and 
determine	efficacy	by	
working with the University 
of Minnesota, registrants, and 
other interested parties.

X X X X X
•	Federal
•	State
•	Local

MDA, U of 
M Extension, 
Registrants, 
Private 
Organizations

i. Educate on and promote 
the adoption of effective 
BMPs by pesticide users 
considering all management 
tools available including 
pesticide distribution, storage, 
handling, use, disposal, and 
crop-specific	strategies.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
BWSR, 
SWCDs, U of 
M Extension, 
Stakeholders

j. Utilize the available data 
collection activities of 
the MDA – Minnesota 
Agricultural Statistics 
Service, UMES, and other 
interested organizations and 
encourage coordination of 
state task forces, working 
groups, and agencies in 
gathering and issuing data.

X X X X X
•	Federal
•	State
•	Local

MDA, MASS, U 
of M Extension, 
Stakeholders

Goal 2: Evaluate Detections of Pesticides and Pesticide Breakdown Products 
In Water Resource Monitoring Data, and Evaluate the Adoption, Validity and 
Effectiveness of Prevention and Management Strategies, including Pesticide BMPs.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Utilize a PMPC to review 
the collection and analysis 
of information on detections 
of pesticides and pesticide 
breakdown products for potential 
common detection determinations 
in ground water and surface 
water pesticide of concern 
determinations in surface water.

X X X X X
• Federal
• State
• Local

MDA, MPCA, 
DNR, MDH, 
U of M 
Extension, Farm 
Organizations, 
Farmers, 
Environmental 
Organizations, 
Industry, 
additional 
academic 
expertise
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

2. Develop potential pesticide 
management and monitoring 
areas based on land form units, 
agro-ecoregions, watersheds and 
other factors.

a. Conduct water monitoring in 
each monitoring region. X X X X X

•	Federal
•	State
•	Local

MDA, U of 
M Extension, 
additional 
academic 
expertise

b. Delineate BMP promotion 
areas based on land form units 
or watersheds.

X X X X X
•	Federal
•	State
•	Local

c. Develop a strategy to evaluate 
the effectiveness of pesticide 
or	crop-specific	pesticide	
management strategies for 
best management practices 
promotion areas.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, 
DNR, BWSR, 
NRCS, 
SWCDs, U of 
M Extension, 
Stakeholders

3. Assess, evaluate, and validate: MDA, MPCA, 
DNR, MDH, 
U of M 
Extension, Farm 
Organizations, 
Farmers, 
Environmental 
Organizations, 
Industry, 
additional 
academic 
expertise, 
SWCDs, NRCS, 
Local Units of 
Government

a. changes in management 
practices; X X X X X

•	Federal
•	State
•	Local

b. resource impacts and trends; 
X X X X X

•	Federal
•	State
•	Local

c. delivery systems to local 
interests and stakeholders; 
and

X X X X X
•	Federal
•	State
•	Local

d .economic impact of 
implementing prevention 
steps.

X X X X X
•	Federal
•	State
•	Local
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4.	 Use	evaluation	findings	to	refine	
practices and management 
strategies.

X X X X X
•	Federal
•	State
•	Local

Goal 3: Reduce or eliminate continued movement of pesticides or pesticide 
breakdown products to ground water and surface water.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

1. Intensify and target 
education and outreach 
(preventative) efforts; 
refine	or	develop	BMPs,	
incentives or regulatory 
options; and consider the 
cost	versus	benefit	and	
technical feasibility of 
mitigation measures.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA, DNR, 
MDH, U of M Extension, 
Farm Organizations, 
Farmers, Environmental 
Organizations, Industry, 
additional academic 
expertise, SWCDs, 
NRCS, Local Units of 
Government

2. If necessary, exercise 
regulatory authority 
through mandatory use 
changes by adoption of 
water resource protection 
requirements or the 
restriction or cancellation of 
product registration.

X X X X X
•	Federal
•	State
•	Local

MDA, MPCA

Goal 4: Promote the Development and Implementation of Integrated Pest and 
Weed Management as they Pertain to Water Quality Protection.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

1. Provide funds for 
demonstration grants that 
affect water quality. 

X X X X X
•	Federal
•	State
•	Local

MDA

2. Utilize low-interest 
loan program to support 
farmer transition to more 
environmentally sound, 
profitable	practices	that	
reduce pesticide impacts to 
water resources.

X X X X X
•	Federal
•	State
•	Local

MDA
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

3. Assist with whole farm 
planning decision-making 
and on-farm research 
in practical farming 
alternatives that minimize 
pesticide impacts to water 
resources. 

X X X X X
•	Federal
•	State
•	Local

MDA

4. Promote and supplement 
the technical and 
financial	assistance	
offered by several 
Farm Bill Conservation 
Title programs to help 
landowners implement and 
maintain IPM practices.

MDA, USDA, 
FSA, NRCS, 
USFWS, 
BWSR, DNR, 
SWCDs, U of M 
Extension, Private 
Organizations, 
Local Units of 
Government

a. Promote and/
or supplement 
Environmental 
Quality Incentives 
Program (EQIP) 
incentive payments and 
technical assistance 
for implementing 
integrated pest and 
weed management 
on cropland (MN 
NRCS Conservation 
Standard 595 Pest 
Management) or pasture 
(Standard 528a Organic 
Prescribed Grazing) on 
eligible acreage;

X X X X X
•	Federal
•	State
•	Local
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

b. Promote and/
or supplement 
Conservation Security 
Program (CSP) 
enhancement payments 
for one or more pest 
management activities 
to protect water quality, 
whether already 
regularly practiced by 
the landowner or to be 
started. Includes pest 
scouting to minimize 
and target pesticide 
applications; band, 
split, spot or variable 
rate application; one 
or more non-chemical 
controls as the primary 
method of weed control; 
crop rotations including 
small grains and/or 
hay; or use of pest 
management products 
that meet USDA organic 
farming requirements.

X X X X X
•	Federal
•	State
•	Local

5. Promote Integrated Pest 
Management programs, 
develop and implement 
state-wide strategies for the 
increased use of IPM on 
private and state managed 
lands.

X X X X X

•	Federal

•	State

•	Local

MDA and Private 
Organizations

6. Provide organic farming 
technical assistance on 
conversion to organic 
methods,	certification	and	
marketing of crops and 
livestock. 

X X X X X

•	Federal

•	State

•	Local

MDA
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Introduction
Urban runoff is runoff from developed or developing urban areas wherever they may be found in the state. 

What are the issues and trends associated with urban runoff? Many reports by the Center for Watershed 
Protection, and others, have summarized the impacts of urbanization. The two main issues can be summarized 
as quantity and quality. Properly addressing these issues can be hampered by such things as a lack of 
knowledge of these impacts, development restrictions, or assessing Better Site Design techniques. The U.S. 
Environmental Protection Agency (USEPA), Metropolitan Council, the U.S. Geological Survey (USGS), the 
Minnesota Pollution Control Agency (MPCA) and others have documented the impacts of urbanization. 

Many of the issues described below are highlighted by the reports of these agencies.

Role of this Report 
The Section 319 Nonpoint Source Management Program Plan (NSMPP) is responsible for implementing 
programs for problems not covered by National Pollutant Discharge Elimination System (NPDES) stormwater 
permits. Activities supported through Section 319 funding, therefore, are limited to issues and areas not 
covered by stormwater permits. However, Section 319 funds can be utilized to support innovative source 
control activities or practices that serve to educate others, even in areas covered by stormwater permitting. 
Activities that may be eligible for Section 319 funding include:

technical support to stormwater permit writers•	
problem	identification	and	quantification•	
source control best management practices (BMPs) implementation (non-permit)•	
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runoff control BMPs implementation (non-permit)•	
information and education programs•	
technology transfer and training•	

Other Sources of Information 
The “Minnesota Stormwater Manual”, hosted on the Minnesota Pollution Control Agency’s Web site, is 
the primary source for stormwater management in the state of Minnesota. The initiation of this manual 
and ongoing updates is overseen by the Stormwater Steering Committee. This committee is made up of 
approximately 40 represented groups including state and local governments, business, environmental groups, 
and other stormwater interest groups. 

Another source of information is the EPA’s “National Management Measures to Control Nonpoint Source 
Pollution in Urban Areas” (November 2005).

Both	of	these	sources	directly	influenced	the	Needs,	Priorities,	and	Milestones	section	of	this	chapter	and	
provide more information than can be provided in the following pages.

Urban Runoff Pollution
The latest 2000 USEPA 305b report shows urban runoff as the third leading source of pollutants nationally 
causing	impairment	of	lakes,	ponds,	and	reservoirs	behind	agriculture	and	hydromodification	(EPA	2000).	

Quality of Runoff
Urban surfaces are subject to the deposit of contaminants, which are then subject to wash-off by rainfall or 
snow	melt.	Typical	contributors	to	pollutants	in	runoff	include	vehicular	traffic,	industry,	power	production,	
lawn care, pets, eroded sediments and vegetative litter.

The major urban runoff pollutants include sediment, nutrients, oxygen-demanding substances, toxic chemicals, 
chloride,	bacteria,	parasites	and	viruses,	temperature	changes	and	floatable	trash	and	litter.	Each	of	these	
pollutants is discussed below.

Sediment
Suspended sediment is made up of tiny soil particles from natural soils, metal particles from streets and 
parking lots, and sand and grit associated with snowmelt. These particles are washed and blown into lakes 
and streams. Sediment is considered one of the more damaging pollutants in Minnesota, and it is the major 
pollutant	by	volume	in	the	state’s	surface	waters	and	at	one	point	slowed	barge	traffic	down	in	the	rivers.	The	
issue	is	being	dealt	with.	For	example,	the	state’s	first	Conservation	Reserve	Program	has	reduced	annual	
runoff into the Minnesota River by 470,000 tons of sediment and 580,000 pounds of phosphorus (McAuliffe 
2001). 

Nutrients: Phosphorus and Nitrogen
In Minnesota, the effects of nutrients are a major concern for surface water quality. Many naturally occurring 
materials - especially phosphorus and nitrogen - are essential for life, and are therefore termed “nutrients.” 
However, as with the quantity of nutrients, a proper balance is needed. An excess of some nutrients can lead 
to explosive growth of noxious life, such as algae, or can be toxic to some forms of aquatic life (as is the case 
with ammonia).
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Nutrients can cause algal blooms and excessive aquatic plant growth. Of the two nutrients, phosphorus is 
usually the limiting nutrient that controls the growth of algae in lakes. As phosphorus loading rises, the 
potential for algae blooms and accelerated lake eutrophication also increases.

Of particular concern for receiving waters are nutrients that are increased in urban runoff from such sources as 
lawn care products, and vegetative and animal debris. Nitrate nitrogen, most commonly from fertilizer overuse, 
can adversely impact ground water when concentrated to high-enough levels. Nitrate may also have toxic 
effects on some aquatic life such as mollusks.

Oxygen-Demanding Substances
While land animals extract oxygen from the air, aquatic life depends on oxygen dissolved in water. When 
aquatic microorganisms consume organic matter, dissolved oxygen is depleted. Following a rainfall, urban 
runoff can deposit large quantities of oxygen-demanding substances in lakes or streams. The BOD of typical 
urban	runoff	is	about	as	large	as	that	of	effluent	from	an	efficiently	run	secondary	wastewater	treatment	
plant (USEPA, December 1983). A “pulse” of high oxygen demand can be created during storm runoff that 
can	totally	deplete	oxygen	supplies	in	shallow,	slow-moving	or	poorly	flushed	waters.	Oxygen	depletion	is	
a	common	cause	of	fish	kills.	In	urban	areas,	spills,	pet	wastes,	street	litter	and	organic	matter	are	common	
sources of oxygen-demanding substances.

Toxic Chemicals
Many of the everyday activities in urban areas also contribute substantial amounts of toxic substances to 
receiving waters. Essentially, anything that is applied to the land or emitted from fertilizer or pesticide 
applications, a smokestack or a vehicle’s tailpipe can be deposited on, and washed off, impervious urban 
surfaces. Some of the toxics substances of concern are trace metals and hydrocarbons. Seventeen pesticides 
and	five	metabolites	were	detected	at	all	monitored	sites	in	a	USGS	report	(99-4247).	

Chloride
In Minnesota, a tremendous amount of salt is used each year to melt ice from roads, parking lots and 
sidewalks. From 1984 to 1994 average salt usage was approximately 157,000 tons per year. Over 1989 to 1994 
usage increased to an average of 181,000 tons per year. Because it is extremely soluble, almost all salt applied 
ends up in surface or ground water (Pitt, 1995). If the concentration of chloride becomes too high, it can be 
toxic to many freshwater organisms. There have been many cases of surface and ground water contamination 
caused by runoff from inadequately protected stockpiles of salt and sand-salt mixtures (Blaha, Cherryholmes, 
unpublished MPCA data).

Bacteria, Parasites and Viruses
High concentrations of many bacteria and viruses are found in urban runoff. Apparently, soil can act as a 
source of bacteria even when it is very unlikely that the high levels are of human origin or that they indicate 
significant	human	health	risk	(Barrett	et al., 1996). For example, coliform contaminates 25 sections of the 
Minnesota River and its tributaries (Meersman 2002). Levels of coliform measured were up to 300 times 
the water quality standard along Shakopee Creek and other rivers in western Minnesota (Meersman 1999). 
The coliform bacteria that are detected may not be a health risk in themselves, but are often associated with 
pathogens that are. The sources of pathogens can include sanitary sewer leaks, pets, failing septic systems, 
livestock, wildlife and discarded infected material. The result of contact with these pathogens can be disease.
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Temperature Change
Temperature	changes,	from	sources	such	as	impervious	surfaces	or	even	ponds,	can	significantly	impact	
streams, especially trout streams. Various types of temperature criteria can affect the success and mortality 
of organisms in waterways. Temperature changes that occur over a short period can have a shock effect, 
resulting in their death. There can also be long-term temperature effects, which cause changes in the growth, 
reproduction or mortality of organisms. These mean and maximum temperature levels vary from organism to 
organism and can be different for even the same organism in a different waterway. In Minnesota, the water 
quality	standards	reflect	daily	maximum	average	temperatures	for	most	waterways,	or	changes	above	the	
ambient which are limited to a few degrees on a monthly average basis (Minn. R. ch. 7050).

Floatable Trash and Litter
Many	of	the	state’s	river	and	stream	reaches	are	degraded	to	varying	degrees	by	floatable	trash	and	litter	of	
human origin. There are many sources and modes of transport for these materials, but the problem is generally 
most serious within and downstream from urban, commercial, and industrial land use types. Trash can be 
directly	deposited	in	the	water	or	on	streambanks	by	water	users,	flushed	in	by	storm	sewers	or	overland	
runoff, and in some cases wind blown. Many of these materials are nonbiodegradable and will persist in the 
environment for many decades until removed or in some cases buried through sedimentation processes within 
the	floodplain.	In	many	areas,	increasing	volumes	of	litter	are	accumulating	throughout	riparian	areas	with	
annual highwater events. It is not a practical assumption to consider that clean-up volunteers can effectively 
address any more than the immediate stream corridor of a small percentage of Minnesota’s 92,000 miles 
of river habitat. There are also serious ethical questions about shifting the responsibility for this problem to 
environmentally concerned citizens when education, enforcement, and structural source controls for abatement 
are	deficient	or	absent.	Trash	and	litter	constitute	a	major	impairment	to	the	recreational	use	and	esthetic	
appreciation of many reaches of the states’ rivers and streams and can be hazardous to humans and wildlife. 

The	issue	of	trash	and	litter	defiling	the	nation’s	waters	has	received	surprisingly	little	attention	from	the	
responsible local, state, and federal agencies with mandates to protect these natural resources in the public 
interest. This is perhaps an artifact of the priorities established early in the process of implementing the intent 
of the Federal Clean Water Act. In Minnesota, awareness of the problem resulted in a request for study by 
the MPCA and Department of Natural Resources in 1987. With a grant and coordination from the Local 
Road Research Board of the Department of Transportation, a consultant study was undertaken to attempt a 
characterization	of	the	floatable	trash	and	litter	problem	in	the	Mississippi	River	within	the	Minneapolis	and	St.	
Paul	area.	A	principal	focus	was	to	gain	some	quantification	of	these	materials	that	were	delivered	to	the	river	
by storm sewer systems. The study was limited in area and time but results are considered to be representative 
for	this	metropolitan	area.	The	final	study	results	show	that	small	man-made	floatable	litter	(MMFL)	is	the	
majority of the volume of total MMFL in the river and that storm sewers contribute most of that material. The 
results underestimate the actual volumes due to information and sampling constraints. Nonetheless, it has been 
shown that a single rain event delivers large volumes of a persistent and objectionable class of pollutant to 
waters of the state. 

Cleanup is underway in the state. For example, in the 2003 International Coastal Cleanup (ICC), Minnesota 
cleanup of waterways collected almost 12,000 debris items weighing in at over 5,000 pounds (Mascarenhas 
2003). Recreational activities accounted for 45 percent of the litter and smoking activities made-up over 50 
percent of the collected material. Cigarettes, food wrappers and glass bottles accounted for 72 percent of the 
debris (Mascarenhas). 

In Minnesota there are 260 registered Adopt-a-River groups that do smaller clean-up events throughout the 
year. Since the program’s creation in 1989, these groups removed about 175,000 pounds of trash from the 
state’s waterways every year and have removed about 4.7 million pounds total (Horgen 2005).
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Quantity of Runoff
An	emerging	issue	in	water	quality	that	needs	to	be	addressed	is	that	of	hydromodification,	which	involves	
changes	in	flow	patterns	in	natural	waterways	such	as	rivers	or	streams	and	wetlands.	Hydromodification	
is also one of the major urban runoff issues. As noted above, the 2000 USEPA 305b report shows 
hydromodification	as	the	second	leading	cause	of	impairment	of	fresh	waters	(EPA	2000).	

While climate and rainfall patterns may or may not have been affected by human activity, it is clear that runoff 
has	changed	significantly	with	human	development.	In	the	presettlement	Midwest,	entire	watersheds	were	in	
vegetative cover (e.g.,	prairie,	oak	savanna),	with	maximum	infiltration	and	minimum	runoff.	With	the	massive	
conversion of the landscape to agricultural and urban uses came substantial changes in runoff to wetlands, 
lakes and streams.

Removal	of	perennial	vegetation	led	to	a	decrease	in	infiltration	and	an	increase	in	the	volume	of	runoff.	
Exposing	soils	to	wind	and	water	increased	sediment	loads	carried	by	runoff.	Impervious	surfaces	and	artificial	
drainage systems increased the volume of runoff and accelerated the rate at which water was removed from the 
landscape. Impervious surfaces in urban areas also transported pollutant carrying runoff more rapidly and in 
greater volumes than before development. 

There is an emerging understanding of the many ways that land use practices negatively affect the quality of 
instream habitat. Anything that is done to alter the diversity and stability of naturally occurring stream habitats 
inevitably	affects	the	aquatic	community	of	organisms	residing	in	streams.	Also,	because	streams	are	flowing,	
interconnected	systems,	any	alterations	that	occur	in	the	upstream	headwaters	will	eventually	be	reflected	in	
the lower stream reaches. Stream habitat may be compromised by altering the stream’s natural morphology 
through ditching and channelization or through land use practices that occur outside of the stream channel, 
such as removal of the riparian vegetation, storm sewer drainage, and residential development. 

Existing	stream	characteristics	are	a	reflection	of	past	conditions	in	the	watershed.	Urbanization	will	increase	
the runoff volume from each storm event, and may overload the natural drainage systems. The frequency 
of bank-full events increases with urbanization, causing the stream to enlarge its channel to reach a new 
equilibrium	with	the	increased	flows.	Increased	flow	volumes	increase	the	erosive	force	of	the	flows	in	the	
channel	and	can	significantly	upset	the	sediment	load	equilibrium	that	was	established	over	many	years.

Base	flow,	or	low	flow,	in	streams	is	also	affected	by	changes	in	hydrology	from	urbanization	because	a	large	
part	of	base	flow	comes	from	shallow	infiltration.	Impervious	cover	reduces	infiltration,	reducing	the	volume	
of	water	available	for	base	flow	in	streams.	These	changes	in	hydrology	can	have	a	dramatic	effect	on	the	
ecosystem	of	urban	streams	and	wetlands.	Studies	of	streams	affected	by	urbanization	have	shown	that	fish	
populations either disappear or are dominated by species that can tolerate a lower level of water quality (Klein, 
1979).

Hydromodification as a Pollutant
Minn.	Stat.	§	155.01,	subd.	13	(b)	define	pollution	of	waters	as	“the	alteration	made	or	induced	by	human	
activity of the chemical, physical, biological, or radiological integrity of waters of the state.” The basis for 
the	provisions	of	this	statute	is	that	human	activity,	such	as	hydromodification,	affects	these	waters	in	many	
adverse ways. For example, if the land around a small stream is developed from a natural state to parking lots, 
roads, and rooftops, that stream may experience

larger volumes of water during rain events•	
scouring, eroding, and straightening of the stream channel,•	
dry	periods	due	to	reduced	ground	water	inflow	from	the	surrounding	“capped”	land•	
change in stream habitat and ecology•	

Under	natural	conditions	and	at	bank-full	capacity,	studies	have	shown	that	streams	can	handle	a	flow	
approximately equal to the historic 1.5- to 2-year frequency peak discharge within their banks (Rosgen, 1994; 
Leopold	et	al.,	1964).	After	urbanization,	increased	runoff	can	cause	bank-full	flow	to	be	exceeded	several	
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times	each	year.	In	addition	to	increased	flooding,	this	condition	causes	previously	stable	channels	to	erode	and	
widen. Much of the eroded material becomes bed load and can smother bottom-dwelling organisms.

In this process, stream habitat diversity is damaged or lost. Water that was once slowed by bends, pools, and 
woody debris in the water column moves faster and with greater volume cutting into the bed and eroding the 
banks.	This	faster	flowing	water	carries	with	it	an	increased	sediment	load,	some	of	which	is	deposited	in	the	
downstream	reaches.	Many	fish	and	invertebrate	species	cannot	use	substrates	that	are	laden	with	excessive	silt	
for	reproduction,	feeding,	or	cover.	Riffles	and	pools	become	scarce	or	absent	as	the	stream	is	converted	from	
riffle,	run,	pool	sequences	to	long	runs	or	pipes.	Not	only	is	habitat	diversity	affected	but	the	stream	hydrology	
becomes inherently less stable. As water leaves the system faster, the natural hydrologic timing is altered. The 
overall	effect	is	an	increase	in	the	intensity	of	the	high	flows	and	decreased	duration	of	low	flow	events.	If	
the	water	is	stored	to	prevent	increased	peak	flows,	then	the	flow	duration	is	extended.	Streams	in	which	the	
surrounding vegetation has been removed or altered are usually compromised by an increase in the amount 
of silt-laden runoff. Also, water temperatures within the stream may rise as the overhead canopy is removed 
exposing the stream to full sunlight.

Urbanization also changes the extent and duration of inundation in wetlands, which can modify the established 
wetland	vegetation.	Measures	to	control	discharges	to	wetlands	must	control	the	peaks	and	volume	of	flow	to	
wetlands,	if	they	are	to	be	protected.	This	also	means	that	reduced	surface	and	ground	water	flow	caused	by	
diversion to storm sewers is also an area of concern, especially for sensitive wetlands.

Hydromodification of Small Events
Urbanizing areas increase runoff from small events in greater proportion than large events. This is important 
because, in Minnesota, more than 90 percent of the precipitation events are less than 1.0 inch. These rainfall 
events also account for approximately 65 percent of the cumulative runoff quantity in urban areas and 
proportionately large amounts of the pollutant loading associated with these rainfall events (Pitt, 1998). While 
the	significance	of	large	flood	events	should	not	be	underestimated,	the	smaller	flows	with	an	approximately	
nine-month to two-year return period frequency are probably as important or more important to overall water 
quality.	These	flows	can	be	very	erosive	and	can	be	the	major	source	of	increased	pollutant	loading.	Pollutant	
loading is more closely associated with total runoff volume than with peak runoff rates. Utilizing methods 
to maintain volumes and peaks closer to those that originally shaped the channel can reduce the channel 
reshaping process in a watershed. Examples of appropriate management techniques are the volume reduction 
that	results	from	the	use	of	swales	instead	of	curb	and	gutter,	reduced	impervious	surfaces	or	infiltration	
structures. 

Wetland	and	upland	vegetation	can	affect	or	be	significantly	affected	by	hydrologic	changes.	For	example,	
drainage can obviously change the vegetation at a site, but increased water that drains from a project area into 
an off-site drainage basin can impact trees and other vegetation, including wetland vegetation. In such cases, 
water itself is the damaging agent even if it is clean. The increase in water level, both surface and subsurface, 
can result in the death of roots. Roots require oxygen from the air, and saturated soils create an anaerobic 
condition that will eventually kill the roots. A case in point is a tamarack swamp that receives water from 
several	developments.	As	water	levels	increase	through	the	swamp,	the	increased	flow	depth	results	in	the	
death of many of the tamarack trees, even though they are tolerant of wet conditions. In Minnesota, we have 
several	tree	species	that	tolerate	short	periods	of	flooding,	but	we	should	be	encouraging	diversity	and	be	
mindful	of	sensitive	areas	downstream.	Likewise	vegetation	in	upland	areas	can	change	the	infiltration	capacity	
or evapotranspiration capacity of a watershed. By using native plantings that have denser canopies and/or 
deeper	root	networks	the	storage	capacity	of	the	upland	areas	are	significantly	increased	in	reducing	run-off	
volumes, especially in the smaller storms. 
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Regulations for Urban Runoff Controls
The above list of water quality impacts are reduced and minimized by effective implementation of 
management measures including regulatory and voluntary programs. Both regulatory and voluntary programs 
utilize the same basic BMPs, but differ in administrative opportunities and education efforts to protect 
the	resources	in	Minnesota.	The	following	text	identifies	how	key	programs	or	policies	in	Minnesota	are	
implemented.

Point Source Urban Runoff
In Minnesota, the primary regulatory program for stormwater runoff is the NPDES stormwater discharge 
program under Section 402 of the 1987 Clean Water Act. The MPCA is the state agency responsible for 
administering this point source urban runoff stormwater permitting program.

The MPCA requires stormwater discharges to be authorized under an NPDES/SDS (State Disposal System) 
Permit for the following municipal, industrial, and construction activities: 

1. Municipal includes publicly owned storm sewer systems, not combined with sanitary sewer systems 
(known as municipal separate storm sewer systems or MS4s), under the following conditions:

MS4s characterized in federal law as ‘medium’ or ‘large’ (having a population larger than 100,000 as •	
of the 1990 Census). For Minnesota, communities that qualify under this provision are Minneapolis 
and St. Paul.
Small MS4s include:•	

MS4s	located	in	an	‘Urbanized	Area’	as	defined	by	the	Federal	Bureau	of	Census –
MS4s designated by the state under Minn. R. ch. 7090, including cities and townships with a  –
population of 10,000 or greater or those with populations of 5,000 or greater that discharge to an 
Outstanding Resource Value Water, Trout lakes or streams, or an impaired water
MS4s designated by the Commissioner of the MPCA –
MS4s petitioned to be covered by permit and approved by the Commissioner of the MPCA –

2.	 Industrial	activities	divided	into	ten	categories	based	on	Standard	Industrial	Classification	(SIC),	including	
manufacturing,	mining,	transportation,	hazardous	waste	facilities,	power	plants,	landfills,	recycling	
facilities and wastewater treatment plants (over 5,000). 

3. Construction activities which disturb at least one acre of land or a site which is part of a common plan of 
development that in total disturb over an acre of land. Construction activities include clearing, grading, 
grubbing,	excavation,	road	building,	demolition	activity,	and	construction	such	as	residential	houses,	office	
buildings, commercial facilities and industrial buildings. 

Nonpoint Urban Runoff
The NPDES program is the statewide “regulatory”, or point source program, addressing stormwater runoff 
from municipal, industrial and construction site activities. For nonpoint source activities, the local governments 
and watershed management organizations (WMO) are the primary implementing bodies. The Minnesota Board 
of Water and Soil Resources (BWSR) has the responsibility for overseeing the state water management plans, 
utilizing Minn. Stat. ch. 103B (formerly 509) planning process. Cities and townships within the Metro Area 
have adopted regulatory controls through their local water management plans for activities such as erosion 
from construction sites, and are responsible for implementing these regulatory controls. 

Metropolitan Area
State 103B watershed management planning has been done by watershed management organizations created 
either by a joint powers agreement under 103B or as a watershed district under 103B and 103D. As a result 
of the 103B planning effort in the Metro Area, there are 23 WMOs and 14 watershed districts in the area 
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that plan and carry out authorities under this statute. Carver and Scott counties have assumed water-planning 
responsibilities of WMOs within their jurisdiction, and Dakota has assumed one watershed in the county. 

Previously there were as many as 37 joint powers agreement WMOs. However, due to their lack of levying 
authority, levy limits placed on cities and other reasons, many joint powers agreement WMOs have dissolved 
and watershed districts have been formed or counties are conducting the water management planning. The lack 
of funding and administration has been the downfall of several joint powers agreement WMOs due to a small 
geographic size and low tax base.

The	content	and	implementation	programs	of	the	first	generation	plans	varied	in	scope	and	content	due	to	a	
number of variables, including but not limited to: development pressure, geographic size, funding, tax base, 
local	administrative	pressure	and	lack	of	comprehensive	requirements	for	the	plans.	The	cost	of	first	generation	
plans varied, from $15,000 in rural areas to as high as $150,000 in urban areas, with the average costs from 
$50,000 to $60,000 in the urban areas. 

The	second	generation	plans	are	much	more	consistent	and	of	higher	quality	than	the	first	generation	plans	
due to state rules (Minn. R. ch. 8410). Second generation plans require local controls to regulate erosion 
from construction sites per approved BMP manuals in use in the Metro Area. They also require standards 
for stormwater design, must be consistent with state and regional water management goals, provide detailed 
accountability	and	establish	measurable	goals	for	a	number	of	specific	stormwater	management	issues.	Some	
second-generation plans have cost a quarter of a million dollars and the average is well over $100,000. 

For cities and townships in the Twin Cities Metropolitan Area, Local Water Management Plans are required 
that have to be consistent with the WMO’s plans through Minnesota Rules Chapter 103 B and the Metropolitan 
Land Planning Act. The local water plans are reviewed by the Metropolitan Council and approved by the 
watershed organizations that the local government falls under. 

Rural Areas
Outside of the seven-county metropolitan area where watershed districts and joint powers watershed 
management organizations conduct water planning, each of the 80 remaining counties have adopted a 
comprehensive local water plan. Further, the state has approved each of these 80 county comprehensive local 
water plans. 

Local water planning at the county level works because of funding, land use authority, local coordination 
and the state-local partnership. The state has continually appropriated funding for this effort. Often the state 
appropriation	has	been	over	five	million	dollars	a	year.	The	average	annual	state	contribution	is	$30,000	per	
county and the average annual county contribution is $95,000. Additional funding and grants from various 
sources have also been utilized.

Local coordination and communication may be the most visible of the program’s successes. In all 80 
counties, the local task forces that formed to develop the plans continue to meet after plan approval to aid in 
plan	implementation.	These	task	forces	ensure	that	the	plans	consistently	reflect	local	priorities.	In	addition,	
frequent meetings provide a forum to coordinate the variety of resource-related activities that various levels of 
government and other groups may be performing, thus avoiding duplication. 

Stormwater Management Plans
As local governments develop their stormwater management plans, in response to the state planning 
requirements,	they	must	develop	comprehensive	programs	to	manage	stormwater	for	aesthetics,	flood	control,	
pollution control and all other appropriate purposes. Planning should involve public and intergovernmental 
participation. In developing local goals, local government should analyze the system-wide needs of the 
community, addressing the appropriate measures for the site, watershed, region or water body. Selection of the 
optimal mix of BMPs, including educational and structural measures such as stormwater ponds, depends on 
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the goals that are established for the system, the nature of the project site, the nature of the watershed, and the 
pollutants to be addressed.

Important factors to consider include, but are not limited to:

Environmental Goals• 
 pollutant-removal targets and levels of removal: phosphorus, total suspended solids, metals, sediments 

temperature changes Channel erosion protection Wetland creation Wildlife habitat Aesthetics Swimmable 
waters
Community Goals• 

 development needs Community amenities such as open space, parks, trails, etc.
 stormwater BMP safety risks, construction, maintenance, and land-consumption costs

Nature of the Watershed• 
	 developed:	retrofit	options	Undeveloped:	planning	for	future	development
 sensitive areas: special protection

Selection of Proper Prevention and Treatment System• 
 avoidance policies
 selection of primary treatment systems 
 selection of associated BMPs

Resource Protection Policies
Controlling stormwater discharges to water bodies should be the primary objective of the comprehensive 
stormwater and surface-water runoff-management plan developed by local units of government. Requirements 
of the Metropolitan Area Surface Water Management Act and other applicable planning requirements should 
form	the	basis	for	comprehensive	review	of	stormwater	and	water	body	plans.	As	with	all	plans,	the	first	step	
should be a survey of existing information, including mapping of all the water bodies in the watershed and 
associated	normal	flow	paths.

Resource Inventory
It is recommended that the local unit of government complete the inventories of existing resources. Existing 
information, such as the Protected Waters Inventory (PWI/MDNR) and the National Wetland Inventory, U.S. 
Fish and Wildlife Service (NWI/USF&WLS) or the Watershed Heritage Program (WHP/MDNR) can be used 
as	a	starting	point	for	these	inventories.	Any	survey	information	must	be	field	verified.	Much	of	the	original	
aerial	photography	was	made	over	15	years	ago,	so	the	surveys	can	be	used	only	as	a	guide	to	field	activities.	
Field	visits	are	necessary	to	verify	NWI	information.	Wetlands	should	be	identified	in	the	inventory	and	
classified	according	to	their	appropriate	wetland	sensitivity	group	(Eggers,	1997;	Minnesota,	State	of,	June	
1997). The size should be estimated and the surface hydrologic connections should be recorded for each water 
body	identified	on	the	inventory.

Significant Resources
Water bodies that have been designated by local, state or federal action as providing unique qualities, such 
as	recreational,	scientific,	educational	or	aesthetic	uses,	should	be	considered	significant	resources.	Other	
significant	water	bodies	should	include	those	that	have	been	restored	for	specific	purposes,	such	as	water	
quality improvement or wildlife, industrial or agricultural uses. Water bodies known to be important to local 
recreation	activities,	such	as	hunting,	fishing	or	bird	watching,	and	water	bodies	occurring	within	parks,	
shoreland	areas	and	conservation	corridors	would	also	be	considered	to	be	significant	resources.	Forested	
areas	may	also	be	considered	significant	resources	and	should	be	designated	for	protection	from	destruction	by	
removal,	inundation	and	flooding.
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Excellent-quality water bodies of all types are very rare and becoming rarer as time and development goes 
on. Every effort to protect these waterbodies should be made. Providing off-site compensation does not easily 
mitigate for destruction or degradation of these types of water bodies. 

Sensitive water bodies should be protected. Highly sensitive water bodies, even of moderate quality, are a 
concern because of the care that must be taken to preserve them. Importantly, they often cannot be easily 
mitigated, restored or created due to their special nature.

Other Water Bodies 
Because	of	their	position	in	the	watershed,	morphology,	surface-flow	connections	or	other	physical	attributes,	
some waterbodies play an important role as part of a hydrological system. The role of the waterbody in the 
hydrologic or ecological system should be highlighted in the inventory when these functions are believed to be 
important.

Maintaining and improving public uses and values is a very important component of maintaining or improving 
the entire function of a watershed. Piecemeal destruction or alteration of minor water bodies and/or changes 
in	the	hydraulic	regime	can	significantly	damage	the	entire	system	through	changes	in	hydrology,	erosion,	
nutrients or other pollutant loading on the system.

Resource Quality and Condition 
An assessment of water body quality and condition is probably best conducted using a methodology that 
evaluates the condition of the biological community. The functioning of many water body uses is directly 
related	to	the	biological	integrity,	since	the	biota	will	reflect	the	overall	health	of	the	system.	Therefore,	
an assessment of the condition of a water body is best based on an evaluation of the relative “biotic 
impoverishment” (such as provided by Karr, 1993).

Policies for Urban Runoff

Avoidance Policies
It is important to avoid impacts at the outset if at all possible. The best way to minimize adverse impacts of 
development on runoff and water quality is to develop policies that avoid any construction activity in the most 
sensitive areas. Given the open-space requirements found in most zoning codes, this is a real option which is 
still too often overlooked.

Avoid:
destruction of natural vegetation•	
sitting improvements along the shoreline of lakes or streams•	
constructing in natural drainageways•	
areas dominated by steep slopes, dense vegetation or erodible soils•	

Vegetation 
Avoid the loss of vegetation whenever possible. Delineate important vegetation and protect it from 
development activities.
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Shoreline 
Runoff from construction close to the receiving waters is hard to clean up before it reaches the receiving 
water,	making	measures	to	reduce	pollutant	delivery	much	more	difficult	and	expensive.	Measures	to	avoid	the	
runoff are the best choice. Vegetated shoreline is a critical part of nature’s system for cleansing runoff water 
of pollutants. Also, once the vegetation is disturbed, shoreline erosion from running water and wave action is 
dramatically increased. 

Natural Drainageways 
Construction in natural drainageways destroys the natural vegetation that protects the soil from erosion 
and,	with	it,	the	filtering	capacity	of	the	vegetation.	This	type	of	vegetation	is	among	the	most	difficult	to	
reestablish. Natural drainageways contribute a large percentage of runoff going directly to receiving lakes or 
streams, and once disturbed, they become high-energy, high-volume conduits for moving massive amounts 
of pollutants to receiving waters. Site plans that disturb these areas result in much larger volumes of water to 
manage and treat (and much greater costs for pipes and BMPs) than would be required by using other areas of 
the site for the same purpose.

Steep Slopes 
Generally, the steeper the slope, the greater the erosion hazard. This is because the angle of repose on steep 
slopes means it takes less energy for water to dislodge and transport soil particles. Development often results 
in	making	flat	areas	for	such	things	as	roads,	buildings	and	lawns.	Creating	flat	areas	on	steep	slopes	exposes	
more	soil	surface	area	to	erosion	during	construction	than	the	same	action	on	flat	slopes.	Good	site	planning	
avoids placing buildings and roads on steep slopes.

Erodible Soils
When denuded of vegetation, areas with easily eroded soils yield greater volumes of transported soil than those 
with erosion-resistant soils. Proactive planning can avoid disturbing erodible soils in the land development 
process, so that erosion and sedimentation problems will be avoided.

Impervious Surfaces
While population density is important for many planning and zoning regulations, imperviousness and the way 
impervious surfaces drain is the critical environmental planning consideration with reference to urban runoffs.

Impervious	surface	area	is	the	portion	of	the	land	where	water	cannot	infiltrate	to	the	subsurface.	Instead,	water	
is	conducted	by	gravity	on	the	surface	as	overland	flow.	Impervious	systems	generally	consist	of	roads,	parking	
lots, sidewalks, rooftops and other impermeable surfaces of the urban landscape. While imperviousness 
is	fairly	easy	to	define,	it	may	be	hard	to	identify	in	practice.	While	asphalt	and	concrete	are	generally	
impervious,	they	have	been	found	to	allow	infiltration	under	some	conditions.	Gravel	surfaces	can	be	pervious,	
but	if	they	contain	a	high	percentage	of	fines,	they	may	become	impervious.	Lawns	are	considered	pervious,	
but	disturbed	urban	soils	may	allow	only	minimal	infiltration	(Pitt,	1994).

Imperviousness is still a very useful indicator by which to measure the impacts of land development on aquatic 
systems. Research conducted in many geographic areas and employing many different methods of analysis 
has led to similar conclusions regarding the nature of impervious surfaces and stream degradation: Stream 
degradation occurs at levels of imperviousness from as low as approximately 10 to 20 percent of the watershed 
(Schueler, Fall 1994).
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Local Planning and Zoning Methods
If municipalities have addressed the problem of impervious surface at all, they have often addressed it by 
setting the maximum density for an area based on building units. The transport component is generally not 
addressed. However, transport-related imperviousness often exerts a greater hydrological impact than building-
related	imperviousness.	Runoff	from	rooftops	can	be	spread	over	pervious	areas,	such	as	open	fields	and	
grassed waterways, whereas roads and parking lots are usually directly connected to the storm-drain system.

Not only are roads generally connected to the drainage system, they also have the effect of producing 
secondary development, with a multiplying effect on the impacts to the watershed system. Because impervious 
surfaces	place	greatly	increased	total	flow	and	loadings	on	waterways	and	on	aquatic	systems,	it	is	very	
difficult	to	eliminate	the	impacts	of	the	impervious	surfaces	by	BMPs.	BMPs	that	provide	stable	channels,	
reduce pollutant loading and reduce impacts to benthic biota may raise the allowable imperviousness. 
However, even when effective practices are widely applied, the threshold of imperviousness is eventually 
crossed, which results in a degraded condition. It is, therefore, critical that local government units (LGUs) 
address the impacts of imperviousness very early on by aggressive land use policies.

There are many policies that can be adopted on a local level to reduce the impacts of imperviousness. These 
policies can be adopted in local codes or ordinances to be applied to new developments. When techniques such 
as preserving natural areas, disconnecting and distributing runoff, and reducing impervious cover are applied 
to individual sites, stormwater runoff volumes can be reduced and reduce the size or number of conveyance 
systems and BMPs to mitigate the effects of runoff. These techniques, known as Better Site Design, are 
promoted in the Minnesota Stormwater Manual (Chapter 4). In incorporating Better Site Design into local 
codes and ordinances, local governments should consider working with stakeholders and identifying barriers to 
these	policies.	Barriers	may	be	able	to	be	addressed	or	it	may	be	found	that	the	benefits	outweigh	the	problems	
with implementation. 

Better	Site	Design	can	have	many	benefits	besides	reducing	the	environmental	impacts	of	new	development.	It	
can result in savings for the developer and long term maintenance savings for the local government. It will also 
improve the quality of life for residents and increase property values. 

Ground Water 
When development occurs, the problems of runoff need to be addressed; often this is by “Better Site Design” 
or	“infiltration	devices.”	Better	Site	Design	includes	reducing	impervious	surfaces,	discharging	impervious	
surfaces over pervious areas, disconnecting roof drains from the stormwater system or other measures. 
Better Site Design policies are encouraged and are essential; however, general policies may require special 
consideration for potential hotspots such as in industrial areas or other unusual cases. 

The other category of activity is called infiltration devices.	This	is	everything	from	filter	strips	and	swales	to	
large	infiltration	ponds	or	infiltration	trenches,	tubes	or	other	devices	that	conduct	the	runoff	into	the	ground.	
Care needs to be taken to ensure that these devises do not bypass the zone of aeration above the ground water 
table (vadose zone) and conduct surface runoff directly into the ground. 

Infiltration	reduces	stormwater	flows	in	surface	waters	and	replenishes	ground	water	through	recharge.	

Summary of Authorities and Programs
Many other state and local agencies have leadership responsibilities in stormwater pollution control. The 
primary role of the involved agencies can be summarized as follows:
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Minnesota Pollution Control Agency
apply	effluent	and	water	quality	standards	for	stormwater,	erosion	and	sediment	control	where	applicable•	
adopt and provide technical assistance on acceptable technical standards and BMPs as permit requirements •	
and as accepted tools in nonpoint source (NPS) watershed programs
coordinate review and approval of local programs•	
provide technical assistance and administrative assistance for NPS watershed projects under the Clean •	
Water Partnership (CWP) program
provide educational and technical assistance to locals developing pollution prevention plans for •	
compliance with the state’s stormwater permitting program
provide	water	quality	certification	of	404	wetlands	permits	process	and	other	federal	permit	certification•	
provide BMPs for urban areas including•	

Nonstructural BMPs focus on changing behavior and management. These measures can be described as “good 
common sense” and can include such practices as street cleaning, education on lawn and garden practices, 
moving materials inside to reduce exposure, prohibiting certain practices, training, and employing spill-
prevention plans.

Structural BMPs are measures that control or manage stormwater runoff and drainage. Examples of structural 
BMPs	include	enclosures	used	for	covering	exposed	significant	materials,	swales,	dikes,	or	stormwater	
treatment basins and wetland restoration.

The MPCA also has many regulatory and pollution-prevention programs that can affect stormwater, •	
such as the hazardous waste program, the aboveground and underground tanks programs, spills response 
programs and even air quality rules. Many fact sheets have been developed to help individuals, industries 
and local governments to develop their pollution-prevention programs. 

Board of Water and Soil Resources
review, comment, and approval of local comprehensive watershed planning•	
provide cost share funding for local water planning and plan implementation •	
oversee Minnesota’s Wetlands Conservation Act.•	
provide assistance to Local Governmental Units (LGUs) for complying with water planning laws•	
provide oversight for local watershed plan implementation•	
hear and rule on appeals alleging failure to implement local water management plans•	
periodically review and update rules relating to comprehensive local water planning•	
provide technical assistance •	

BWSR and MPCA
develop model ordinances•	
develop acceptable technical standards and Urban BMPs•	
ensure interagency coordination•	
provide information and education programs•	
review local programs•	

Minnesota Department of Natural Resources
Provide technical assistance on stormwater runoff control.•	
Enforce Protected Waters Permit regulations.•	
Enforce Shoreland Management Act provisions.•	
Has developed and led public awareness and cleanup programs such as the “Adopt A River Program”.•	

Metropolitan Council
review water quality plans for the Metropolitan Area as mandated by USEPA through Clean Water Act •	
(Section 208) and by the state Legislature through Minn. Stat. ch. 473
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implement a NPS control strategy through the local comprehensive plans of local units of government via •	
the Metropolitan Land Use Planning Act
provide technical planning assistance to local units of government and watershed managers, and •	
participate in multi-agency efforts to solve water quality problems
conduct research on the behavior and management of urban NPS pollution•	

Minnesota Department of Transportation
designs, builds and maintains stormwater conveyance and treatment systems for transportation projects•	
coordinates transportation project design with local units of government, WMOs, state and federal •	
agencies
provides	standards	and	specifications	for	materials	and	techniques	used	in	BMPs•	
provides formal and informal research of stormwater quality BMPs•	
provides	standards	and	specifications	for	integration	of	biological	systems	with	engineering	principles,	•	
leading to functional succession of green spaces
partners	with	others	for	research	and	development	of	appropriate	seed	mixes	reflecting	Minnesota’s	•	
ecological regions for vegetative establishment associated with transportation projects
provides systematic life-cycling approaches for the use of new products, BMPs, and designs for reducing •	
impacts of stormwater
provides technical assistance, training and education for the management of stormwater during and after •	
construction

Minnesota Department of Agriculture
coordinate the development of pesticide and fertilizer BMPs•	
assess current pesticide and fertilizer management practices•	
promote the use of BMPs and alternative management approaches for pesticides and fertilizers•	
provide direction/guidance in the development of local Integrated Pest Management (IPM) programs•	
enforce violations of state and federal pesticide and fertilizer laws•	

Minnesota Department of Health
responsible for drinking water issues•	

Minnesota Department of Labor and Industry
responsible statewide for regulation of stormwater conveyance systems for public, commercial, and •	
industrial facilities. Responsibilities include review and approval and inspections of installations of 
building storm drains and storm sewers within the property lines for those facilities, although cities of the 
first	class	provide	their	own	review	and	inspection	services

Soil and Water Conservation Districts
act as technical resource to local government and perform inspections as requested•	
review and comment on local programs•	

Local Governmental Units
adopt and implement local ordinances, including zoning•	
install, operate and maintain BMPs•	
administer and enforce local controls•	

Other Programs and Requirements

University of Minnesota
conducts performance research on stormwater BMPs and develops assessment protocols on the same•	
conducts research on impact of urban landscape management on urban water quality•	
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provides professional training on construction site erosion and sediment control and post-development •	
stormwater management
Provides professional and landowner training on landscape management for water quality, including •	
turfgrass management
Provides professional and landowner training on shoreland protection and restoration•	
Assists local units of government in designing and implementing stormwater pollution prevention •	
education	programs	for	the	general	public,	elected	officials,	professionals,	and	trades

Class 5 Wells
Under	federal	laws,	“Class	5	wells,”	which	are	essentially	any	stormwater	infiltration	device	that	is	deeper	than	
it is wide, are required to be inventoried by reporting to the USEPA and the MPCA. 

Minnesota Rules Chapter 7060
Minnesota state laws (Minn. R. ch. 7060) prohibit the direct discharge of untreated stormwater to the 
saturated zone if the discharge threatens ground water from potential pollutants. There could be liability if it is 
determined that a discharge has introduced contaminants into ground water in violation of state law. Treatment 
before	infiltration	is	a	suggested	means	to	discourage	the	possible	introduction	of	pollutants	into	the	ground	
water. 

Wellhead and Source Water Protection Plans 
For	stormwater	systems	located	in	defined	wellhead	and	source	water	protection	areas,	the	local	unit	of	
government must develop a “Wellhead or Source Water Protection Plan” in accordance with state laws and 
requirements.	Special	attention	should	be	given	to	injection	wells	or	infiltration	basins	and	trenches	which	may	
pose	a	high	risk	to	the	wellhead,	especially	for	drinking	water	wells	classified	by	the	Minnesota	Department	of	
Health as vulnerable to contamination.

Best Management Practices (BMP)
Best Management Practices are commonly used to reduce nonpoint source pollution from Urban Runoff 
sources. For listing and selection of BMPs, see the “Minnesota Stormwater Manual” and sources referenced 
within that manual. 
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Chapter 11 Urban Runoff

Needs, Priorities, and Milestones, Action Plan
The	action	plan	provided	below	summarizes	the	goals	and	milestones	identified	in	the	preceding	sections.	
Many	of	the	milestones	listed	below,	as	well	as	the	implementation	schedules	of	specific	projects,	are	
contingent upon adequate funding, data, preceding projects, and local involvement.

Goal 1: Jurisdictions Responsible for Unregulated Small Municipal Separate Storm 
Sewer System (MS4) Develop Comprehensive Runoff Management Programs (see 
EPA’s National Management Measure to Control Source Pollution from Urban 
Areas).

Milestones (Action Steps) 08 09 10 11 12 Funding 
Source(s) Lead Agency(ies)

1.  Evaluate or develop and 
implement a runoff management 
program framework in local 
jurisdictions:

establish legal authority •	
through local codes or 
ordinances
establish program funding•	
establish	program	staffing	•	

X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH

2.  Identify areas needing protection 
or restoration:

state recognized outstanding •	
resource value water and 
other special waters
locally recognized special •	
waters and ground water used 
for recreation, drinking water 
supplies, etc.
state listed impaired waters•	
locally recognized waters •	
that are threatened with urban 
runoff. 

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH

3.  Develop and implement a 
program to address runoff from 
new development:

maintain predevelopment site •	
hydrology
protect erodable or areas •	
benefiting	water	quality
limit impervious areas•	
limit land disturbances•	
preserve natural areas and •	
vegetation

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR. MDH
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Milestones (Action Steps) 08 09 10 11 12 Funding 
Source(s) Lead Agency(ies)

4. Develop and implement a 
program to address runoff during 
construction:

sediment•	
erosion and •	
chemical control•	

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, UM

5. Reduce pollutant runoff through 
pollution prevention measures 
for:

household chemicals•	
lawn, garden, and •	
landscaping
commercial activities•	
parking lots and roads•	
trash•	
pet/animal waste•	
municipal operations/good •	
housekeeping

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDA, 
UM

6. Evaluate, identify, or develop 
ordinances and/or stormwater fee 
incentives to require/encourage 
BMP installation, especially 
during redevelopment.

limit impervious areas•	
increase natural areas•	
increase opportunities for on-•	
site	infiltration

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH

7. Perform maintenance, clean-
out, and repair of structural 
BMPs owned by the community 
and insure maintenance of 
private	BMPs	flowing	into	the	
communities system.

assess maintenance needs •	
and costs within a LGU 
jurisdiction
evaluate, identify or •	
develop long term funding 
mechanisms to address 
clean-out of ponds or other 
structural BMPs
evaluate, monitor, or compare •	
maintenance techniques 
for cost effectiveness and 
for minimizing release of 
contaminates from structural 
BMPs

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH
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Goal 2: Additional Best Management Practices (BMPs) and Better Site Design (BSD) 
Techniques are Advanced in Minnesota (see the Stormwater Steering Committee’s 
Minnesota Stormwater Manual).

Milestones (Action Steps) 08 09 10 11 12 Funding 
Source(s) Lead Agency(ies)

1. Overcome barriers to Better Site 
Design

research local codes and •	
ordinances
identify stakeholders•	
conduct roundtable discussions •	
to reach consensus
implement code and ordinance •	
changes

X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT

2. Evaluate and implement BSD 
through education/behavior change, 
incentive programs, or ordinances. X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

3. Evaluate and implement new and 
innovative BMPs such as rain 
gardens, porous pavement, green 
roofs, etc. that are located closer to 
the source of runoff.

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

4	 .Evaluate	and	implement	infiltration	
to also include ground water 
recharge. X X X X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR. MDH, 
MnDOT, UM

5. Evaluate and incorporate into codes 
or	ordinances	unified	sizing	criteria	
(see Minnesota Stormwater Manual).

X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH 

6. Model and evaluate potential 
impacts of proposed BMPs for site 
specific	watersheds,	neighborhoods,	
and water bodies.

X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
UM

7. Evaluate proper utilization and 
combinations of urban BMPs as 
appropriate with varying sets of 
circumstances within watersheds, 
such as:

pond design•	
outlet	flow	controls•	
wetland pretreatment and use•	
wetland construction•	
housekeeping•	
erosion controls•	

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM
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Milestones (Action Steps) 08 09 10 11 12 Funding 
Source(s) Lead Agency(ies)

8. Develop a program of stormwater 
credits which may include:

natural area conservation•	
site reforestation/prairie •	
restoration 
drainage to buffers (stream, •	
wetland or shoreline) 
surface impervious cover •	
disconnection 
rooftop disconnection•	
use of grass channels •	

X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 

Goal 3: Address Load Allocation Reductions for Total Maximum Daily Loads 
Established due to Stormwater Runoff Impacting Impaired Water or Maintain Water 
Quality of a Water Body Threatened by Urban Runoff. 

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Coordinate LGUs and stakeholders 
to assess and address threats to a 
water body within a watershed

X X X X State, Local, 
319

MPCA, Met 
Council

2. Implement structural or non-
structural BMPs X State, Local, 

319
MPCA, Met 
Council

3. Monitor or evaluate effectiveness of 
BMPs X State, Local, 

319
MPCA, Met 
Council, UM

4. Track BMP use within a watershed X State, Local, 
319

MPCA, Met 
Council

5. Develop guidance options to allocate 
urban runoff inputs to water quality 
for Total Maximum Daily Loads 
(TMDLs).

X X X X X State, Local, 
319

MPCA, Met 
Council

Goal 4: Establish an Effective Technical Assistance and Education Delivery System.
(To Achieve Maximum Effectiveness, Technical Assistance, Education and Information Delivery will prioritize 
and focus on needs for a particular watershed or runoff concern, target appropriate audiences, address barriers 
and	benefits	to	implementation,	and	foster	and	measure	behavior	change.	The	following	milestones	are	best	
done as a group.)

Milestones (Action Steps) 08 09 10 11 12
Funding

Source(s)
Lead 
Agency(ies)

1. Delivery systems are focused with 
clear goals X X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT
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Milestones (Action Steps) 08 09 10 11 12
Funding

Source(s)
Lead 
Agency(ies)

2.	 Benefits	and	barriers	to	achieving	
the	desired	goal	are	identified	prior	
to implementation

benefits	are	reinforced,	created,	•	
or recommended to be enacted,
barriers to meeting the goals •	
of the education or technical 
assistance are addressed

X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT

3. Educational materials take into 
account age, cultural, ethnic, 
language and other audience 
differences as needed. 

X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

4. Outcomes of the education or 
technical assistance delivery 
system are measured to determine 
effectiveness of meeting the desired 
goals. 

X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

Goal 5: Promote the Improvement of Urban Water Quality through Education 
and Technical Assistance Programs on the Application of Urban Runoff Best 
Management Practices Consistent with Goal 4 and Chapter 6 of this Plan. 

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1.  Education of children through such 
methods as school curriculum or 
water festivals. X X X X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
EdMN, UM

2.			Expand	and	develop	certification/
training programs to address 
contractors, administrators and 
installers/inspectors. (319 funds 
would not be used for actual 
inspections, but for training).

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

3.   Pool resources within a watershed 
or region for more effective outreach 
efforts. X X X X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4. Expand and develop both 
informational materials and 
educational workshops related 
to pollution prevention plans for 
education about compliance with 
the NPDES storm water program. 
Workshops would be targeted toward 
providing technical assistance to 
NPDES industrial, construction and 
MS4 permittees.

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH 

5. Improve public education 
efforts related to urban impacts 
through such delivery channels 
as neighborhood networks, 
demonstrations, media coverage, 
advertisement, public service 
announcements, publications, and 
videotapes. Initial areas of emphasis 
would include:

storm sewers (where they •	
discharge to)
lawn and garden chemical use, •	
composting and debris disposal
construction (BMPs and erosion •	
control
material handling (tanks, spills, •	
hazardous materials solid waste, 
etc.)
animal waste•	
public participation•	
litter (source controls, collection •	
and prevention)
imperviousness and the; need to •	
mitigate runoff by running water 
over pervious surfaces or other 
measures
water collection and treatment •	
system especially swales, sewers, 
and ponds
evaluating educational tools•	

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM, 
MDA
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

6. Provide education to elected 
officials,	their	staff	and	consultants	
on impacts of land use on water 
resources and Better Site Design 
Principles 

X X X X X Local, State, 
319

MPCA, MDNR, 
Met Council, 
BWSR, UM

Goal 6: Minnesota Stormwater Runoff Stakeholders Work Together to Address and 
Prioritize Runoff Needs for the State.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

1. Stakeholders address and prioritize 
runoff needs including:

education•	
research•	
coordination•	

X X X X X State, 319.

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, MDA, 
UM

2. Continue to revise state manuals 
to	reflect	the	findings	of	studies	
and experience gained locally and 
throughout the nation and publicize 
and document the work of the group.

X X X X X State, 319.

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, MDA, 
UM

3. Encourage the involvement of 
associations and non-governmental 
units in utilizing grant opportunities X X X X X State, 319.

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, MDA

Goal 7: Research the Effectiveness of Urban Runoff Best Management Practices 
(see Appendix K of the Minnesota Stormwater Manual).

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

1. Evaluate BMP life cycles
long-term effectiveness•	
costs including•	
maintenance •	
acceptance of urban•	  BMPs 

X X 319, State, 
Federal.

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

2. Research the performance of 
emerging and nontraditional BMPs 
including but not limited to:

bioretention•	
pervious pavement•	
green roofs•	
infiltration•	
proprietary sediment removal •	
devices
long term performance data•	

X X X X 319, State, 
Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

3. Assess the impacts of freezing, 
snow and snowmelt on the operation 
and effectiveness of existing and 
potential BMPs (BMP assessment).

X X X X 319, State, 
Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

4. Develop cold climate simulation 
tools X X X X 319, State, 

Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

5. Research BMP effectiveness in 
contaminate removal for pathogens, 
toxins, and other emerging issue 
contaminates.

X X X X 319, State, 
Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

6.	 Research	infiltration	techniques	
including:

soil amendments and deep •	
ripping	to	increase	infiltration
effectiveness in cold conditions•	
monitor, evaluate, identify or •	
develop BMPs that protect 
ground water where it may be 
detrimentally impacted

X X X X 319, State, 
Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

7. Develop stormwater runoff 
demonstration sites for research, 
monitoring and educational 
purposes. Publicizing of the sites can 
be done through being open to the 
public, published in sources such as 
the Minnesota Stormwater Manual, 
and/or cited in training materials.

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

8. Research low impact development 
and better site design techniques X X X State, Local, 

319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
UM
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency(ies)

9. Research on salt contamination:
salt management including •	
storage and application
BMPs•	
alternative methods and products•	

X X X X X State, Local, 
319

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM

10. Research into updating TP-
40 (Technical Publication 40, 
Hershfield,	1961)	for	precipitation	
analysis in Minnesota.

X X X X 319, State, 
Federal

NOAA, MPCA, 
MDNR, Met. 
Council, BWSR, 
MDH, MnDOT, 
MDA, UM

11. Evaluate, identify or develop BMPs 
on	ways	to	mitigate	artificially	
extended	“bankfull”	flow	in	
developed areas.

X X 319, State, 
Federal

MPCA, MDNR, 
Met. Council, 
BWSR, MDH, 
MnDOT, UM
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Chapter 12 Forestry

Technical Committee Members:
Rick Dahlman, MDNR Forestry, BMP Program coordinator, Chair
Andrew Arends, MDNR 
Doug Anderson, MDNR 
Linda Erickson-Eastwood, MDNR 
Tim Quincer, MDNR 
Jim Lemmerman, Board of Water and Soil Resources
John Bathke, MN Forestry Association
Mike Phillips, MN Forest Resource Council
Joe Day, MN Indian Affairs Council
Matt Norton, MN Center for Environmental Advocacy
Bruce Gerbig, MDNR (formerly)
Pat Collins, MDNR, Coastal Zone Management Plan
Lee Pfannmuller, MDNR Ecological Services
Bob Berrisford, USDA Forest Service
Wayne Brandt, MN Forest Industry and MN Timber Producers Association
Scot Danes, Associated Contract Loggers and Truckers of MN
Steve Eggers, US Army Corps of Engineers
Jim Chamberlin, MN Forestry Association
Dave Chura, MN Logger Education Program
Bruce Cox, MN Association of County Land Commissioners
Eli Sagor, U of M Extension Natural Resource

Introduction
Minnesota is blessed with vast acreages of forestland and an abundance of high quality water. Forest 
management activities are extensive and often take place in close proximity to or adjacent to water resources, 
or in wetland areas. Sustainable forest management is only possible when all the needs of society are balanced 
with maintaining diverse, healthy forest ecosystems. Therefore, forest managers, landowners and operators 
must ensure that all forest management activities are accomplished in a manner that minimizes impacts to 
the environment and water quality. The total land area of the state is 51 million acres. Of this total, 16.3 
million acres are forested, most of which is contained in the northern half of the state. More than one million 
acres	of	forest	are	within	scientific	and	natural	areas	or	the	Boundary	Water	Canoe	Wilderness	Area,	where	
no harvesting is permitted. Another 800,000 acres are unproductive forestland (Figure 1). The remaining 
productive or commercial timberlands available for timber management totals 15 million acres. More than 
twenty-six percent of the state’s timberland is wetland forest types (Figure2) such as ash-elm, black spruce, 
tamarack, and white cedar. Management activities in these types require extra caution to minimize impacts to 
their biologic and hydrologic functions. The aspen forest type covers the largest acreage, nearly thirty-seven 
percent, and is where the most timber harvest activity has occurred over the last thirty years (Figure 2). While 
aspen remains the dominant species harvested, harvest pressure on all other forest types is approaching levels 
comparable to the aspen type due to increased worldwide demand.
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Figure 1 Minnesota Land Use

Source: Minnesota FIA 2002 Eastwide Database 
Provided by USFS North Central Forest Experiment 
Station

Figure 2 Timberland Cover Type Acres

Cover Type: A classification of forestland based on 
the species forming a plurality of live tree stocking.
Source: Minnesota FIA 2002 Eastwide Database 
Provided by USFS North Central Forest 
Experiment Station. It is worthwhile to note 
that aspen is by far the largest cover type in 
Minnesota.

Prior to 1990, public agency lands provided the majority of timber harvested in Minnesota, despite the fact that 
the largest acreage of forest types containing the species most in demand are located on Non-Industrial Private 
Forest (NIPF) lands. 

(Figure 3). This was because:
public forest management agencies are required to actively manage their lands on a sustainable basis,•	
demand	for	wood	was	well	below	the	harvest	levels	these	agencies	identified	as	desirable	in	their	•	
management plans,
and stumpage prices were too low to encourage NIPF landowners to market their wood.•	

As worldwide demand has increased, the state’s forest industry has grown. 

The demand for all species, particularly aspen, now exceeds the volume available from public lands. As a 
result, harvest levels on NIPF lands increased dramatically in the early 1990s (Figure 3).
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This	shift	of	harvest	to	NIPF	lands	is	a	significant	concern	for	the	protection	of	water	quality.	Public	agencies	
own	and	manage	fifty-four	percent	of	the	commercially	available	forestland.	(Figure	4).	

Figure 3 Estimated Volume of Timber Sold by Ownership

Source: Public Lands: Public Stumpage Price Review. Industry Lands: Minnesota Forest Industries survey. 
Private Lands = An estimate figured as follows: Total estimated harvest, minus public volume sold, minus 
industry volume harvested.

Figure 4 Minnesota Timberland Acres by Ownership

Source: Minnesota FIA 2002 Eastwide Database Provided by USFS 
North Central Forest Experiment Station

These agencies have foresters and other natural resource professionals on staff to address nonpoint source 
(NPS) pollution through the adoption of appropriate organizational policies and regulations. Many forest 
product companies also have professional forest management staffs. Public agencies and forest product 
companies are also subject to ongoing legislative and public scrutiny to assure they adhere to high standards 
of	resource	protection.	One	response	has	been	the	involvement	of	the	organizations	of	forest	certification	
programs. Public agencies and forest industry are leading the way.
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The Minnesota Department of Natural Resources (MDNR), which administers 4.9 million acres, received its 
Forest	Stewardship	Council	(FSC)	and	Sustainable	Forestry	Initiative	(SFI)	certificates	in	December	2005.	

County	forestlands	have	also	been	pursuing	certification	from	FSC,	SFI,	or	both.		St.	Louis	County	is	SFI	
certified,	Aitkin	and	Cass	County	are	FSC	certified,	and	six	additional	counties	are	preparing	to	be	certified.	
Potlatch	Corporation	and	UPM	Blandin	Paper	lands	are	certified	under	both	FSC	and	SFI,	and	Forest	Capital	
Partners	lands	are	SFI	certified.

In contrast to public agencies, NIPF landowners, who control thirty-eight percent of Minnesota’s timberland, 
often do not utilize professional natural resource assistance. Prior to 1990 the MDNR, Division of Forestry 
estimated that only about twenty percent of the estimated 139,000 NIPF landowners utilized a forestry 
professional to help plan their forest management activities. Developing incentives and an effective education 
program to encourage implementation of Best Management Practices (BMP) on NIPF lands has been a major 
challenge. 

Offering	ways	to	participate	in	a	certification	program	is	one	approach	to	this.	Private	landowners	have	many	
choices if they wish to certify their lands. Consulting foresters, accredited by FSC, are available to assist those 
who	wish	to	be	certified	at	a	reasonable	cost.	Timber	harvested	from	a	certified	Tree	Farm	can	be	marketed	
as	SFI	certified	wood.	Minnesota	also	offers	landowner	assistance	through	Forest	Stewardship	planning,	cost	
share	programs,	and	special	property	tax	treatment	for	lands	managed	under	a	qualified	plan.	

Geographic Areas of Concern
Much of Minnesota’s forestland has gentle topography and stable soils where impacts to water quality from 
erosion and sedimentation attributed to silvicultural activities are generally not severe. It is important to 
recognize, however, that an extremely high proportion of high quality waters (e.g., designated trout streams, 
designated trout lakes, and Outstanding Resource Value Waters) occur or originate in the forested areas of 
Minnesota.

Several forested areas of Minnesota are particularly susceptible to erosion and sedimentation. Additionally, 
NIPF landowners generally own small parcels of timberland, and have limited awareness of low impact land-
use practices. Because their timberlands are interspersed with public and forest industry lands, a complex 
mosaic of ownership exists that greatly complicates coordination of forest management on a landscape scale.

Regional landscape planning committees, made up of stakeholders from all segments of the regions’ 
population, have been established to begin addressing the complicated issues that this mosaic of ownership 
creates.

Currently Applied BMPs
Minnesota has had voluntary water quality BMPs to address nonpoint source pollution since 1990. These 
were	revised	in	1994,	based	on	new	scientific	information	and	the	results	of	implementation	monitoring	in	
1991, 1992, and 1993. Wetland BMPs were incorporated at that time to better address the intent of the Federal 
Clean Water and Coastal Zone Management Acts and to address the requirements of the state’s new Wetland 
Conservation Act. Visual Quality BMPs were also developed in 1994 as a result of collaboration initiated by 
the resort and forest product industries of Minnesota. Implementation monitoring of the revised water quality 
and new wetland and visual quality BMPs was conducted in 1995 and 1997.

The focus of Minnesota’s forestry BMPs has been, and continues to be, at the site level for all forest ownership 
across the state. These site level practices have been expanded and integrated with guidelines intended to 
enhance	or	minimize	impacts	to	riparian	areas,	site-specific	wildlife	habitat,	soil	productivity,	and	cultural	and	
historic resources. The water quality, wetland, and visual quality BMPs were incorporated into the Voluntary 
Site-Level Forest Management Guidelines, Sustaining Minnesota Forest Resources, published in 2000, with a 
revised edition released in the fall of 2005. The forest management guidelines or BMPs found in this Manual 
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are incorporated by reference into this Plan. Additional efforts to address forest management issues at a 
landscape level are also continuing. The entire program remains voluntary for the landowner/manager to the 
extent practical within the constraints of existing federal, state, and local laws and regulations. This provides 
important	flexibility	to	meet	variations	across	landscapes,	in	on-site	conditions,	available	equipment	and	
technology, and management goals.

The expanded forest management guidelines have been adopted as operational policy on state, national forest, 
county,	and	industry	forest	lands.	They	are	also	an	integral	part	of	the	forest	certification	programs	in	which	
many of the agencies and companies are participating.

Members of the Minnesota Logger Education Program (MLEP) are required to take forest management 
guideline training and are encouraged to include compliance with the guidelines in their contracts with NIPF 
landowners. MLEP has more than 400 member companies representing more than 90 percent of the timber 
harvested	in	Minnesota.	MLEP	is	expanding	their	program	to	include	logger	certification.	In	order	to	qualify	
for this higher credential, loggers will have to agree to third party audits of their harvest operations, which will 
include assessment of their application of the forest management guidelines.

Minnesota’s Forest Stewardship Program, which extends professional assistance to NIPF landowners through 
consultants, industry foresters, Soil and Water Conservation District (SWCD) staffs, environmental groups, 
and state natural resource professionals, requires all individuals wishing to qualify as Forest Stewardship 
plan writers to take forest guideline training. The plan writers are also required to incorporate the appropriate 
guidelines, including water quality protection strategies, in the plans they write for NIPF landowners. And the 
landowners are also required to utilize the guidelines for all projects involving cost-share funding.

The forestry BMP guidebook provides recommendations to protect water quality for the following activities:

1. General Practices:
fuel, lubricant and equipment management•	
riparian	management	zones	and	filter	strips•	
follow-up evaluations•	

2. Forest Roads:
design recommendations, considerations for alignment, water crossings and approaches, winter roads, •	
and drainage
construction recommendations for clearing, excavation, surfacing, drainage, and soil protection•	
maintenance	recommendations	activities	for	all	roads	in	general,	specific	considerations	for	active	•	
roads, and inactive roads

3. Timber Harvest:
planning considerations for reconnaissance, timber sale plans, design and layout, harvesting and •	
follow up, and leave trees

4.  Mechanical Site Preparation:
planning considerations•	
recommended	prescriptions	for	shearing	and	raking,	discing,	patch	and	row	scarification•	

5. Pesticides:
planning considerations for integrated pest management, use of licensed pesticide applicators, •	
pesticide selection, and response to spills
procedures for pesticide handling during transportation, storage, mixing, loading, application, •	
equipment cleanup, and container and waste disposal

6. Prescribed Burning:
planning	considerations,	recommended	prescriptions,	and	maintenance	after	fire•	

Due	to	increasing	demands	for	energy	and	wood	fiber,	the	MN	Forest	Resources	Council	(MFRC)	has	initiated	
development of additional forest management guidelines for recovery of biomass from brushlands and 
logging residues. Concurrently, the MN DNR Division of Trails and Waterways is developing guidelines for 
recreational trails in response to concerns over the impacts of all terrain and off highway vehicles (ATVs and 
OHVs).
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Waterbodies Addressed
The wetland and water quality BMPs apply to all perennial and intermittent streams, lakes, open and non-open 
water wetlands including seasonal ponds (types 1-8 Circular 39 wetlands), seeps and springs, sink holes, and 
ground water. 

Pollutants
Erosion and subsequent sedimentation is the principal water quality impairment associated with silvicultural 
practices in Minnesota (Generic Environmental Impact Statement, Draft, 1993). Other pollutants commonly 
associated with forest management activities include dissolved nutrients, organic debris, pesticides, petroleum 
products, and thermal effects. Changes in the pattern of water movement above and within the soil (hydrologic 
flow)	are	another	potential	impact	that	can	affect	water	quality	biologic	function	at	the	site	level	and	beyond.	
While some erosion and sedimentation within forested lands occurs naturally, most is attributable to poor 
design, placement, and maintenance of forest roads and trails. Other silvicultural activities that have the 
potential to generate these pollutants include:

mechanical site preparation resulting in sedimentation and dissolved nutrient losses•	
soil	compaction	and	rutting	that	results	in	increased	surface	flow	of	water	off	site	or	that	interrupts	normal	•	
lateral water movement in the soil
spills of fuel and lubricants due to breakdowns or during equipment maintenance•	
harvesting trees along the banks of waterbodies, resulting in increased water temperatures and reduced •	
bank stability which can degrade the stream channel and increase long-term sedimentation
slash burning resulting in nutrient loading to streams•	
extensive	clearcutting	within	a	drainage	basin	which	can	result	in	increases	in	stream	peak	flows,	and	a	•	
corresponding increase in the amount of sediment movement within stream channels
regeneration and pest control activities that involve pesticide use or chemical management•	
fire	breaks	resulting	in	sedimentation	and	dissolved	nutrient	losses.•	

Seasonal	changes	and	fluctuating	climatic	conditions	often	complicate	these	activities

Program Description: 
Implementation	of	the	forest	management	guidelines	is	monitored	by	field	audits	of	a	sample	of	recent	forest	
management	activities	on	all	forested	ownership	in	Minnesota.	Information	gained	from	the	field	audits	is	used	
to: 

evaluate the degree of implementation of the guidelines•	
identify	needed	modifications	to	guidelines•	
focus	technical	assistance	and	education	efforts	on	problem	areas	identified	in	the	field	audits•	

Our	goal	has	been,	and	continues	to	be,	to	randomly	sample	a	sufficient	number	of	timber	harvest	sites	to	
statistically assess overall guideline implementation on all ownerships. Our primary limitations are funding 
and design of a timely way to obtain an unbiased sample of forest management sites, particularly for NIPF 
ownership.

For the monitoring conducted from 1991 through 1997, minimal funding restricted us to requesting the 
cooperation of state, county, federal, forest industry, and tribal forestry organizations to self-identify sample 
sites. We attempted to obtain the same information for NIPF lands, but were severely limited because less than 
20 percent of such activity was accomplished with the assistance of a professional forester. No records were 
available for activities on the other 80 percent. 

The self-selection process for public agencies and industry, and the lack of an effective means of identifying 
the	majority	of	activity	on	NIPF	lands	were	significant	limitations	for	the	credibility	of	our	monitoring	results	
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from 1991 through 1997. Beginning in 2000 we attempted to improve the credibility of our site selection 
process	and	resolve	some	of	the	staffing	and	logistical	complexities	of	the	monitoring	effort.	This	included:

hiring biometricians to design a statistically valid system of randomly selecting townships in the forested •	
regions	of	the	state,	for	which	aerial	photography	was	flown,	as	an	unbiased	way	to	identify	a	pool	of	
sample sites
hiring a private contractor to audit the sites•	
instituting a quality control process to ensure the contractor accurately evaluates the sites•	
initiating	development	of	a	computer	program	intended	to	permit	entry	of	data	in	the	field•	

Since	2004,	monitoring	sites	have	been	identified	by	randomly	selecting	270	forest	disturbances	identified	
by comparing satellite imagery of the state from two different years. Low-level aerial photography is taken 
of these 270 sites, the photos analyzed to determine that the sites are timber harvests, and landowners are 
identified.	A	pool	of	approximately	180	to	200	sites	normally	remains	after	this	process.	From	the	remaining	
pool, ninety sites are then randomly selected for on-site monitoring.

Specific Accomplishments
The MFRC has published 4,000 copies of the 2005 edition of the integrated forest management guidebook 
titled, “Voluntary Site-Level Forest Management Guidelines, Sustaining Minnesota Forest Resources.” More 
than 2,000 loggers, foresters, wildlife managers, recreation specialists, hydrologists, and other natural resource 
managers have received basic guideline training through programs offered by MLEP and the Minnesota 
Extension programs. Additional, more specialized guideline training on such subjects as recreational trails, 
road maintenance, and prescribed burning will be offered in the future. Training on the forest management 
guidelines has also been given to more than 500 volunteer “woodland advisors” through program organized 
by the Minnesota Forestry Association (MFA) and the Minnesota Extension program. These are private 
individuals with an interest in forest and wildlife management who receive eighty hours of training on general 
forestry and wildlife topics and the types of professional services available to private landowners. These people 
then provide advice to their neighbors, and encourage them to seek appropriate assistance.

Many forest management agencies and companies select a set of standardized forest statements to incorporate 
forest	management	guidelines,	including	specific	water	quality	guidelines,	into	their	timber	sale	permits	and	
other forest management project contracts to improve the consistency and clarity of the wording and make 
the	regulations	more	easily	enforced.	Field	foresters	also	have	the	flexibility	to	write	project	regulations	
customized to address unique site conditions.

Many have also developed checklists to assist documentation of preharvest meetings, permit supervision, and 
project closure inspections. This documentation will enable

identification	of	the	types	of	problems	that	arise•	
evaluation of the appropriateness of•	
project regulations•	
comparison of agency results with the statewide monitoring results•	

Research efforts have also been conducted and continue to be developed to evaluate the effectiveness, cost, and 
benefits	of	individual	guidelines.

Substantial joint efforts are being made by local, state, and federal agencies to restore riparian vegetation, 
particularly forest cover, along some of Minnesota’s most polluted waterbodies. The MDNR, Division of 
Forestry has hired three full-time foresters to accelerate this effort in the Minnesota River drainage area. They 
are	working	with	a	number	of	programs	to	provide	incentives	to	farmers	to	take	floodplain	fields	out	of	crop	
production and plant forest cover. 

One of the most important programs is the Conservation Reserve Enhancement Program (CREP), which 
allows	a	landowner	to	extend	their	Conservation	Reserve	Program	(CRP)	contract	by	five	years	if	they	plant	
trees.	Several	field	demonstration	of	a	variety	of	small-scale	logging	equipment	were	held	to	introduce	loggers,	
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foresters, and landowners to equipment options that may be better suited to thinning, small acreages, and 
minimization of harvest impacts on sensitive sites. MFA, Minnesota Extension, DNR Forestry and County 
SWCDs organized these programs.

Goals
The forestry community will continue to develop, evaluate and improve education programs for loggers, 
landowners and resource managers. Education efforts will continue to target woodland advisory committees, 
woodland owner groups and other NIPF landowners.

The MDNR, Division of Forestry, Minnesota Extension Service, and United States Department of Agriculture 
(USDA )Forest Service are pursuing research funds to continue and expand research on light-on-the-land 
logging	technologies	and	to	expand	the	evaluation	of	the	effectiveness,	costs,	and	benefits	of	individual	
guidelines.

Under the state’s Sustainable Forest Resources Act, Minnesota’s forest management guidelines will remain 
a voluntary program for the landowner/ manager. The majority of public forest agencies and forest industry, 
loggers and many NIPF landowners are strongly committed to the effective utilization of the guidelines. 
Evaluation and revision of the guidelines and the entire program remains a process involving multiple 
stakeholders	and	extensive	scientific	and	public	review.	Minnesota	is	promoting	and	encouraging	the	continued	
development	of	sustainable	forest	management	programs	through	forestland	certification	(i.e.,	Sustainable	
Forestry Initiative, Forest Stewardship Council) and implementation of a Master Logger program. Central 
to these programs is the adoption and use of the timber harvesting and forest management guidelines. 
Certification	and	Master	Logger	programs	encourage	sustainable	forestry	practices	that	are	scientifically	sound	
and economically, environmentally, and socially responsible. The MFRC guidelines are a core component of 
these programs and their use is required to help sustain, maintain, and protect critical resources. In 2004, the 
MFRC appointed an interdisciplinary Riparian Science Technical Committee of nine scientists to thoroughly 
review the science related to evaluating impacts of managing forested riparian areas. The information from this 
review will inform the discussions within the MFRC on proposed revisions to the guidelines for incorporation 
into the second revision of the timber harvesting and forest management guidebook. 

Programs, Roles and Authorities
The Minnesota Department of Natural Resources, Division of Forestry is the lead agency for implementing 
the forestry section of the NPS Management Plan. The Minnesota Pollution Control Agency (MPCA) is the 
agency designated to oversee the Section 319 activities and will be involved in coordination of forestry NPS 
activities with the overall NPS Management Program. As needed, memoranda of agreements will be developed 
between implementing agencies. Other federal, state and local agencies and organizations and individuals, 
which have roles and programs, related to improving the water quality of Minnesota’s forestlands through the 
use of appropriate silvicultural practices, include:

USDA/FSA/NRCS: Conservation Reserve Program•	
USDA: Stewardship Incentives Program•	
Natural Resources Conservation Service (NRCS)/SWCDs: Preparation of conservation plans for erosion •	
and	sedimentation	control	(i.e.,	field	windbreaks)
US Forest Service (USFS): National Environmental Policy Act of 1969•	  (NEPA) - USFS: Forest Legacy
USDA/FSA: Forestry Improvement Program•	
MDNR: Private Forest Management/Stewardship Programs, Forestry Communication and Education •	
Program, Forest Guideline 
Implementation Monitoring Program, Utilization and Marketing Program•	
U of M College of Natural Resources (CNR) and Extension: Forestry education for landowners, natural •	
resources professionals, loggers, and others
Private Industry: Provide forest stewardship planning to private landowners•	
Consulting Foresters: Provide forest stewardship planning to private landowners•	



Chapter 12 Forestry  12-376 

MFA: Woodland Advisor training and NIPF landowner outreach•	
MLEP:	Loggers	education	and	certification	programs	and	cooperative	training	to	other	natural	resource	•	
professionals

A more detailed description of these programs, including the major program components, the funding source, 
lead agency and resource information can be found in Chapter 2, Programs and Funding for Implementing 
NPS Program, of this Nonpoint Source Management Program Plan (NSMPP).

Best Management Practice (BMP) 
The following guidelines are recommended to reduce nonpoint source pollution from forestry activities. This 
list	is	not	comprehensive	and	does	not	suggest	additional	measures	would	have	no	benefit	but	is	provided	to	
highlight	commonly	employed	practices.	Appendix	B	of	this	NSMPP	provides	definitions	of	best	management	
practices for a broad range of NPS sources. The forestry guideline book provides recommendations to protect 
wetlands and water quality for the following areas of concern:
1. General Practices:

timing of activities•	
fuel, lubricants, and equipment management•	
petroleum product spills•	
filter	strips	and	riparian	management	zones•	
protection	of	normal	hydrologic	flow	of	streams	and	wetlands•	
protecting wetland inclusions and seasonal ponds•	
coarse woody debris•	
follow-up evaluations of sites•	

2.  Forest Roads:
location and alignment•	
references back to general practices for protection of wetlands and bodies of open water•	
design recommendations for:•	

season of required access, long term access needs, topography, soil type  –
surface drainage erosion control –
approaches to and crossing of wetlands and bodies of open water –

construction recommendations for•	
clearing and excavation, –
soil stabilization, and disposal of clearing debris –
approaches to and crossing of wetlands and bodies of open water –

maintenance recommendations for roads while in use and when temporarily closed•	
recommendations for permanent closure of roads•	

3. Timber Harvest:
utilization of aerial photography, topographic maps, wetland inventory maps, and other aids when •	
planning and designing timber sales
recommends	field	reconnaissance	for	preparation	of	harvest	plans	and	prior	to	the	start	of	harvest	•	
operations
recommends a written harvest plan and on-site review of that plan with the logger prior to the start of •	
operations
location of landings and skid trails•	
references back to general practices for protection of wetlands and bodies of open water•	
skid trail approaches to and crossing of wetlands and bodies of open water; and documentation, •	
supervision, and follow-up evaluation of desired outcomes
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Chapter 12 Forestry
Needs, Priorities and Milestones, Action Plan
The	Action	Plan	Provided	Below	Summarizes	the	Goals	and	Milestones	Identified	in	the	Preceding	Sections.	
Many	of	the	Milestones	Listed	Below,	The	Implementation	of	Specific	Projects,	are	Contingent	Upon	
Adequate Funding and Local Involvement.

(P) Private (S) State (F) Federal

Goal 1: Education: Improve Adoption and Use of BMPs Through Effective 
Educational Programs.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Woodland owner 
education: Curriculum 
development and delivery 
with local partners 
(i.e. county woodland 
committees, woodland 
advisors). 

X X X X X

General Fund (S),
Stewardship Education 

Fund (S), 
Extension (S).

MDNR Forestry, 
MFA, U of M 

Extension.

2. Develop early education 
curriculum in cooperation 
with professional 
associations (i.e. Project 
Wet, Project Wild, 
Project Learning Tree, 
Natural Resources in the 
Classroom)

X X X X X General Fund (S), 
Association Funds (P).

MDNR Forestry, 
MDNR Waters, 
Wildlife Society, 

Society of 
American 

Foresters, U of M 
Extension.

3.	 Document	benefits	of	
the guideline education 
programs based on 
workshop evaluations and 
landowner surveys

X X

MDNR Forestry,
MFA,

U of M 
Extension.

4.	 Document	benefits	
of the guideline 
education programs 
based on evaluation of 
implementation	field	
monitoring results.

X X X X X General Fund (S). MDNR Forestry.

5. Develop demonstrations 
of practices and 
equipment to reduce 
impacts and improve 
the	efficiency	and	cost	
effectiveness of forest 
operations. 

X X X X X
General Fund (S), 
S&PF (F), 
Grants (P), MLEP (P).

MDNR 
Forestry, U of M 
Extension.



Chapter 12 Forestry  12-378 

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

6. Continue training 
programs for loggers 
and foresters and expand 
to include other natural 
resource professionals.

X X X X X General Fund, (S), 
MLEP (P). MFRC

7. Agroforestry education 
to promote crop 
diversification	and	use	
of woody perennials for 
phytoremediation and 
wellhead protection.

X X X X X
UMN CNR and 
Extension (S), NRCS (F), 
RC&Ds (F)

U of M CNR and 
Extension, NRCS

8. Support statewide 
initiative to promote 
third-party	certification	
of Minnesota’s private 
woodlands

X X X X X

Blandin Fdn. (P), 
LCMR (S), 
Extension (F, S), 
MDNR (S)

U of M CNR and 
Extension, MFA, 
Blandin Fdn.

Goal 2: Monitoring: Evaluate and Quantify Implementation of BMPs

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s) Lead Agency (ies)

1. Continue guideline implementation 
monitoring. X X X X X General Fund (S) MDNR Forestry

2. Improve implementation 
monitoring process design. X X X X X General Fund (S) MFRC

3. Adequate sampling of critical 
activities. X X X X X General Fund (S) MFRC

4. Identify meaningful sampling 
criteria. X X X X X General Fund (S) MFRC

5. Streamline on-site evaluation. X X X X X General Fund (S) MFRC

6. Expand implementation 
monitoring beyond timber harvest 
to include permanent forest 
management infrastructure such as 
roads, water crossings, and trails.

X X X General Fund (S) MFRC
MDNR
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Goal 3: BMP Development and Implementation: Continue BMP Development and 
Implementation Efforts to Improve the Effectiveness and Use of BMPs and Expand 
the Protection of Resources.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1.	 Revise	guidelines	to	reflect	
the results of monitoring and 
research.

X X X X X General Fund (S) MFRC 

2. Prioritize assistance, 
education, and corrective 
actions to address those 
practices	identified	
through implementation 
monitoring as poorly applied, 
inadequately utilized, or 
newly developed or revised. 

X X X X X

General Fund (S),
Stewardship Education Fund 
(S), 
Cost Share Programs (S) (F), 
MLEP (P), U of M Extension 
(F)

MFRC

3. Increase technical assistance 
to NIPF landowners. X X X X X General Fund (S), 

Stewardship Funds (S).

MDNR 
Forestry
U of M 
Extension

4. Evaluate the need for tax 
credits as incentives for 
guideline implementation.

X X X X X General Fund (S) MFRC

5. Establish guideline 
implementation 
recognition programs for 
loggers, natural resource 
managers, landowners, and 
management agencies.

X X X X X General Fund (S), 
Association Funds (P).

MFRC,
SAF,
MLEP,
MFA.

6. Support statewide logger 
certification	initiative	to	
increase sustainable forestry 
implementation and the 
amount	of	certified	fiber	
from Minnesota’s private 
woodlands.

X X X X X Association Funds (P). MLEP

Goal 4: Research: Target Research Efforts to Evaluate Costs and Benefits 
Effectiveness of BMPs in Reducing Negative Impacts of Forest Management 
Practices.

Milestones (Action Steps) 08 09 10 11 12 Funding Source(s) Lead Agency (ies)

1.	 Evaluate	the	costs,	benefits,	
and effectiveness of 
implementing	specific	forest	
management guidelines

X X X X X General Fund (S), 
S&PF (F), Grants (P)

MFRC, MDNR 
Forestry, U of 
M CNR, U of 
M NRRI, USFS 
NCFES & S&PF.
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Milestones (Action Steps) 08 09 10 11 12 Funding Source(s) Lead Agency (ies)

2.  Carry out long term research 
to evaluate the effectiveness of 
a variety Riparian Managment 
Zone	(RMZ)	configurations	
for;

thermal impacts –
trapping sediments  –
capturing or trapping  –
nutrients 
providing critical habitats. –

X X X X X

General Fund (S), 
S&PF (F),
Grants (P) (F), 
LCMR (S).

MFRC,
MDNR Forestry,
U of M CNR,
U of M NRRI,
USFS NCFES.

3.  Evaluate soil disturbance 
impacts and recovery rates;

erosion and channelization –
infiltration –
hydrologic regimes –
site productivity. –

X X X X X
General Fund (S), 
S&P (F), 
Grants (P) (F).

MFRC,
MDNR Forestry,
U of M CNR,
U of M NRRI,
USFS NCFES.

4.   Evaluate alternative 
technologies to accomplish 
timber harvest and other forest 
management activities.

X X X X X
General Fund (S), 
S&PF (F), 
Grants (P) (F)

MFRC,
MDNR Forestry,
U of M CNR,
U of M NRRI,
USFS NCFES.

Goal 5: Retain and Restore Forest Vegetation on Sensitive Areas to Improve Water 
Quality, Absorb Nutrients, Restore Habitat, Provide Alternative Crop, Improve 
Aesthetics, Slow Flood Discharge, and Trap Sediment.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Restore riparian forest cover to 
2,000 to 6,000 acres per year 
utilizing native species and hybrid 
varieties of trees, with preference 
for native species.

X X X X X
RIM (S), CRP (F), 
CREP (F), MFA (P),
EQIP (F)

MDNR 
Forestry, 
MDNR 
Waters, 
MPCA.

2. Promote easement programs or 
tax incentives to promote riparian 
cropland to forest cover.

X X X X X RIM (S), CRP (F), 
CREP (F), MFA (P),

BWSR, 
SWCD’s. 

3. Research the potential value 
of woody perennial species 
for wellhead protection and 
phytoremediation in agroforestry 
applications

X X X X X
U of M CNR and 
Extension (F, S), 
MDA (S), RC&Ds (F)

U of M 
CNR and 
Extension, 
RC&Ds, 
SWCDs
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4. Conduct outreach and education 
about the value of woody 
perennial (and other native) 
species on sensitive lands. 
Target crop consultants and 
advisors, landowners, agricultural 
professionals, and others as 
needed.

X X X X X
U of M CNR and 
Extension (F, S), 
MDA (S), RC&Ds (F)

U of M 
CNR and 
Extension, 
RC&Ds, 
SWCDs

5. Promote programs to retain 
existing riparian forest areas, such 
as conservation easements, the 
forest legacy program, zoning, 
and outright purchase

X X X X X General Fund (S)
Grants (P) (F)

MDNR 
Forestry
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Chapter 13 Subsurface Sewage Treatment Systems

Technical Committee Members
Jim Anderson, U of M Extension, Co-Chair Jeff Freeman, Public Facilities Authority 
Gretchen Sabel, MPCA, Co-Chair Bill Kleindl, Stevens Co. Planning and Zoning
Renee Pardello, U of M Extension Nancy Larson, MN Assoc. of Small Cities
Bea Hoffmann, SE MN Water Resources Board Jon Melhus, USDA Rural Development
Jim Bertucci, SSTS Professional Sara Christopherson, U of M Extension
Bill Buckley, Mower Co Planning and Zoning Peder Otterson, MN Dept of Natural Resources
Dan Greensweig, MN Assoc of Townships Doug Thomas, Board of Water and Soil Resources (formerly)
Jack Frost, Metropolitan Council Gene Soderbeck, MPCA
Annalee Garletz, Assoc of MN Counties Barbara McCarthy, MPCA
Craig Gilbertson, Ayres Associates Bill Priebe, MPCA
Dave Gustafson, U of M Extension Jan Kaspare, Marshall Co. Water Planning

Introduction
According to data that local units of government provide to MPCA in annual reports, there are approximately 
530,000 residences and other buildings served by Subsurface Sewage Treatment Systems (SSTS) in 
Minnesota. An informal survey of county planning and zoning administrators done by the Minnesota Pollution 
Control Agency (MPCA) in the 1980’s indicated that 70 percent, or approximately 344,000, housing units at 
that time had systems that failed to provide basic sewage treatment and dispersal. Recent estimates reported 
to	MPCA	in	the	annual	reports	that	local	governments	file	have	reduced	that	amount	to	approximately	ten	
percent of all SSTS. This is a marked improvement in the number of homes discharging untreated sewage to 
the environment. 

An estimated additional 27 percent of the current SSTS fail to protect ground water and will need to be 
replaced over time. It is important to note that most local governmental units (LGU) do not have accurate data, 
what	is	represented	here	are	locally-derived	estimates	based	on	local	official’s	experience	in	the	area.	Another	
important	note	is	the	qualifier	that	compliance	rates	vary	widely	across	the	state.	Areas	with	soils	that	were	not	
amenable to in-ground dispersal of treated sewage (areas with high water table and/or heavy clay soils) have 
more systems with surface discharges (imminent threat). This is changing now since advanced technology 
(sewage mounds, other advanced treatment systems) now offer more options for on-site treatment and 
dispersal. These areas formerly allowed discharge of sewage to drain tiles and ditches. This is now prohibited 
and existing surface discharges are beginning to be addressed. This is addressed in more detail later in this 
chapter under “Important Geographic Areas”. 

Data from Annual Reports
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The large numbers of housing units that do not have adequate sewage treatment are due, in part, to: 

historic practices in onsite sewage management•	
no or limited past regulation of SSTS at the local level•	
local political pressure preventing proper enforcement of regulations•	
lack of system maintenance and management•	
minimal training of SSTS professionals•	

It should be noted that local units of government were not required to adopt and enforce a county-wide SSTS 
ordinance until 1999. The statewide SSTS licensing program began in 1996. Local units have been required to 
adopt an SSTS ordinance in shoreland areas for many years, with some having effective programs and others 
less so.

It should also be understood that nonconforming system criteria are vastly different for new systems than 
for existing systems. Nonconforming status for systems under construction is those systems that do not meet 
all code requirements such as the number of inspection pipes, cleanliness of distribution rock, etc. These 
nonconforming characteristics must be corrected before the SSTS is put into use. 

Nonconforming status for existing systems is those systems that do not provide basic treatment and dispersal. 
More	specifically	Minn.	R.	ch.	7080	(Subsurface	Sewage	Treatment	System	Program)	defines	nonconforming	
existing systems as:

Systems which fail to protect ground water, including: seepage pits, cesspools, drywells, leaching pits, other 
pits, tanks that obviously leak below the designated operating depth, or systems with less than a 3-foot (2 foot 
for older systems) vertical separation distance from the system bottom to the seasonally high watertable or 
bedrock. 

Systems which pose an imminent threat to public health or safety. These situations include ground surface •	
or surface water discharges and sewage backups. 
Systems which fail to perform as designed, or systems which are not monitored or failure to report •	
monitoring (for performance and non-standard systems).

Important Geographic Areas 
The majority of housing units served by SSTS are located in metropolitan suburbs, rural agricultural or remote 
areas, small cities, rural subdivisions and unincorporated areas of the state. In addition, numerous SSTS are 
used for homes and cabins on lakeshore lots, with a few located on urban lots within sewered cities. 

Ground water contamination is a concern from cesspools, seepage pits and drywells. Surface water could also 
be impacted from the discharge of contaminated ground water. Direct surface water contamination is a concern 
from systems discharging to agricultural drain tile, road ditches, or to the ground surface. These concerns are 
magnified	in	areas	of	higher	population	density.	

In addition to the above general areas, three areas of the state are of special concern. These areas are lakeshore 
areas, the Minnesota River Basin, and area covered in the Southeastern Minnesota Total Maximum Daily Load 
(TMDL).	In	many	parts	of	the	state	local	water	planners	have	identified	nonconforming	SSTS	as	a	priority	
issue in regards to lake water quality management. As an active response, many counties are undertaking 
surveys of SSTS in lakeshore areas and have enacted programs to bring systems into compliance. In the 
Minnesota River basin, it is estimated that 80 percent of systems are nonconforming, with approximately 
45 percent or more discharging to draintile, road ditches or to the ground surface. This (along with feedlot 
discharges) has resulted in high levels of fecal organisms in the river. The Southeastern Minnesota TMDL 
estimates that 44 percent of rural households in this basin have inadequate sewage treatment, including 
individual residences and unsewered communities, both incorporated and unincorporated. 

The Department of Natural Resources is developing advisory rule changes for shoreland areas as part of the 
Governor’s Lakes Initiative in central Minnesota. These changes will not be mandatory for local units of 
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government to adopt, but are presented as a way for local units that wish to provide greater protection for their 
shoreland areas. 

Programs, Authorities and Best Management Practices for 
Implementing Subsurface Sewage Treatment System Controls 

History of Program
Subsurface Sewage Treatment Systems regulation started in Minnesota in the 1960’s with development of an 
onsite sewage treatment code by the Minnesota Department of Health. This code was not widely adopted or 
administered at the local level. In 1969, the Shoreland Management Act was passed that required all counties 
excluding municipalities to adopt shoreland management standards into their local land use controls. The act 
directed the Department of Natural Resources to develop appropriate standards and oversee their adoption 
and administration by the counties. The rules included SSTS standards for dwellings within shorelands. By 
1973, most counties had adopted shoreland management controls. Later, the act was amended to include 
municipalities. 

To assist with implementation of the shoreland management program, the University of Minnesota started a 
training program for the onsite sewage treatment contractors and local unit of government inspectors on the 
proper siting, design, construction, inspection and maintenance of SSTS. 

The	Minnesota	Pollution	Control	Agency	then	developed	a	voluntary	certification	program	for	SSTS	
professionals and established state standards (Minn. Rules ch. 7080) in 1978. Chapter 7080 was mandatory 
in shoreland areas but not mandatory outside of shoreland areas. The shoreland regulations were to be 
administered by LGUs. Some LGUs adopted Chapter 7080 in shorelands but few provided adequate 
administration and enforcement. Some also adopted the standards outside of shoreland areas, but few had 
adequate administration and enforcement. Therefore, in a broad sense, SSTS regulation was spotty with weak 
administration and enforcement. 

The	first	statewide	SSTS	legislation	was	passed	in	1994	(Minnesota	Laws	chapter	617),	codified	as	Minn.	Stat.	
§ 115.55. This statue contained rule requirements, inspection requirements and local ordinance requirements. 
The statute also contained requirements for an SSTS licensing program (Minn. Stat. § 115.56). These statutes 
were amended annually since 1997; as a result, the state SSTS program requirements have been under 
continual change since 1994. (For a detailed listing of the statutes, go to www.pca.state.mn.us/programs/ists/) 
Below are some of the major provisions of these statutes.

Ordinances
The statute requires LGUs to adopt and enforce SSTS ordinances. The deadline for adoption was January 1, 
1999. 

The statute requires ordinances to comply with Minn. R. ch. 7080; however, LGUs are allowed to adopt either 
more or less restrictive standards. The less restrictive standards are only allowed under limited conditions and 
must still adequately protect the public health and the environment. The changes to MR 7080 will require all 
counties to update their ordinances within a year of the rule’s date of promulgation. Cities, towns and other 
non-county local units of government that regulate SSTS will need to update their ordinances to the new 
standards within a year of the county’s update, and no later than two years after the effective date of the rules. 
This will result in freshly updated ordinances statewide and, at least in theory; more effective sewage treatment 
statewide as increased training and more rigorous standards are implemented.

Inspection
All systems under construction must be inspected. The law states that systems must be in compliance before 
adding a bedroom to a dwelling. In shoreland areas, systems must be in compliance before any type of permit 
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is issued for the property. Upon property transfer in all areas, a disclosure of the status of the system must be 
provided between the buyer and seller. Many LGUs and lending institutions require a compliant system (or 
escrow funds) before a property is sold.

Upgrade Requirements
If a system is found to be an imminent threat to the public health and the environment, the statute requires 
an upgrade within ten months (maximum). If a system is found to be impacting ground water, the upgrade 
requirement is set by the local ordinance.

Licensing 
Per statutory requirements, the MPCA has adopted rules to license SSTS professionals. The agency licenses 
designers,	installers,	inspectors	and	pumpers.	Exemptions	with	qualifiers	exist	for	state	or	local	government	
employees; however, Chapter 7080 requires training, exam and experience requirements. License exemptions 
are also provided for individuals doing work on their own property and individuals performing work under a 
licensed person. The state licensing program includes requirements for enforcement, training, examination, 
experience, proof of general liability insurance, a corporate surety bond of at least $10,000 and an annual fee 
of $100/license category. 

Roles of Each Unit of Government

Local Governmental Units
Local governmental units are responsible to adopt and enforce an SSTS ordinance. The ordinance may be 
either more or less restrictive than Chapter 7080. The LGU is required to issue permits and inspect for all new 
construction or replacement of systems and when issuing a permit for a bedroom addition. 

Minnesota Department of Health (MDH)
The MDH requires compliant SSTS for establishments that require a MDH license to operate (e.g., restaurants, 
resorts,	mobile	home	parks,	etc.).	While	they	do	not	have	a	program	specifically	for	inspection	of	these	SSTS,	
Health Department inspectors do require upgrades of systems that are Imminent Public Health Threats. 

Minnesota Pollution Control Agency (MPCA)
The MPCA makes revisions and provides interpretation to chapter 7080; administers the statewide SSTS 
licensing	and	registration	program;	issues	permits	for	SSTS	with	an	average	design	flow	of	10,000	gallons	
per day (gpd) or greater; assists the University of Minnesota (U of M) in training SSTS professionals; reviews 
local ordinances to determine if they adequately protect the public health and the environment; reviews annual 
reports submitted by the LGU and provides technical and administrative assistance to LGUs. Extensive rule 
changes	are	underway	that	will	update	technical	standards	and	develop	more	specific	standards	for	large	SSTS	
serving clusters up to 30 homes and other establishments such as resorts, restaurants, etc. 

U of M Extension Service
The U of M conducts research on new and existing SSTS and cluster technologies, provides statewide training 
workshops for SSTS professionals, provides education to homeowners on SSTS operation and maintenance, 
provides education to local decision-makers of small communities with nonconforming SSTS. The U of 
M also provides technical assistance and materials to SSTS professionals, local units of government, Rural 
Development, homeowners and small communities.
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Best Management Practices (BMP)
The following general list of BMPs is commonly used to reduce nonpoint source pollution from SSTS. This 
list	is	not	comprehensive	and	does	not	suggest	additional	BMPs	would	have	no	benefit.	

Please refer to the Part I Agricultural BMPs, Part II Erosion and Sediment Control BMPs and Part III Other 
Cultural and Structural BMPs in the Appendix Best Management Practices	for	definitions	of	the	following	
BMPs.

Part I Agricultural Best Management Practices (BMP)

12. Fencing 

Part II Erosion and Sediment Control Best Management Practices (BMPs)

1. Vegetation Establishment 

12. Silt Fence 

34. Topsoiling

Part III: Other Cultural and Structural Best Management Practices

56. Correct Use of Soils for Septic Systems

64.	 Proper	Installation	of	Septic	Tanks	and	Drainfields

66. Routine Maintenance of Septic Tank Systems
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Chapter 13: Subsurface Sewage Treatment Systems
Needs, Priorities and Milestones, Action Plan
The	action	plan	provided	below	summarizes	the	goals	and	milestones	identified	in	the	preceding	sections.	
Many	of	the	milestones	listed	below,	as	well	as	the	implementation	of	specific	projects,	are	contingent	upon	
adequate funding and local involvement.

Goal 1: To have all Counties Adopt Amended Countywide SSTS Ordinance that 
Meets State Standards of MR 7082, and to Ensure that Cities and Towns that Chose 
to Regulate SSTS do so Appropriately.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Work with Association of Minnesota 
counties to develop aids to facilitate 
county adoption of ordinances that meet 
state standards.

X
State 
Environmental 
Fund 

MPCA, AMC

2. Provide assistance to counties individually 
as they develop ordinances, particularly 
in	the	area	of	flexibility	provided	in	the	
rule and other approaches counties may 
take instead of adopting less restrictive 
standards.

X X
SSTS Tank 
Fee, other state 
sources

MPCA

3. Review ordinances as they are completed 
and provide comments to the counties. X SSTS Tank 

Fee MPCA

4. Provide guidance and assistance to 
counties as they work with cities and 
towns to develop consistent ordinances.

X X
SSTS Tank 
Fee, other state 
sources

MPCA

5. Use administrative and enforcement 
tools available to the Agency to ensure 
compliance by the local units of 
government.

X X
SSTS Tank 
Fee MPCA

Goal 2: Have all LGUs Effectively Administering their SSTS Ordinance

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Work with local units of government to 
develop criteria for evaluating program 
capacity.

X Environmental 
Fund MPCA/others

2.	 Define	roles	of	counties	and	MPCA	in	
SSTS regulation and enforcement. X   Environmental 

Fund MPCA/others

3.	 Ensure	that	cities	and	towns	have	sufficient	
resources to effectively administer and 
enforce their ordinances, and that they 
drop their ordinances if not.

X X

 
SSTS Tank 
Fee MPCA
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4. Seek additional funds for county SSTS 
programs (remains an action item until 
accomplished). X X X X X

Clean Water 
Legacy Act 
(if passed by 
Legislature)

Group of 16 
stakeholders 

5. Audit local SSTS programs on an as-
needed basis to ensure compliance. X SSTS Tank 

Fee MPCA

Goal 3: To Effectively Enforce the SSTS Licensing Program.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Undertake an initiative to address the issue 
of lapsed licenses. X SSTS Tank 

Fee MPCA

2. Continue communication with industry 
representatives to identify needed areas of 
license enforcement work.

X X X X X SSTS Tank 
Fee MPCA

3. Monitor complaints and assess trends 
to identify needed areas of license 
enforcement work.

X X X X X SSTS Tank 
Fee MPCA

4. Continue enhanced license enforcement 
efforts. X X X X X SSTS Tank 

Fee MPCA

Goal 4: To Increase the Knowledge and Skill Levels of SSTS Professionals

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Amend rules to increase required training 
for design, inspection and maintenance 
of larger and/or more complex systems; 
increased requirements for continuing 
education for SSTS practitioners; more 
rigorous experience requirements and 
additional	training	for	local	officials.

X

Environmental 
Fund and 
SSTS Tank Fee

MPCA

2.	 Develop	Minnesota-specific,	user-friendly	
training manual for use in the U of Ms 
SSTS training classes. X

Environmental 
Fund, 
registration 
fees from 
SSTS training

U of M

3. Develop a Technical Evaluation Panel 
(TEP)-like approach for dispute resolution 
in	the	field	that	also	increases	knowledge	in	
the process.

X

State General 
Fund

U of M
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Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

4. Provide soils training in each of the state’s 
major soil types. X X X X X

Registration 
fees from 
SSTS training

U of M

Goal 5: Provide Technical and Financial Assistance to Areas with Inadequate 
Sewage Treatment (Small Communities, Rural Subdivisions, Lakeshore Areas, 
Unincorporated Communities, etc.)

Milestones (Action Steps) 08 09 10 11 12 Funding Source(s) Lead 
Agency(ies)

1. Request funding for wastewater 
treatment planning. X X X 319 (for non-NPDES 

solutions), State MPCA MPCA

2. Request funding for education of 
local leaders. X X 319 (for non-NPDES 

solutions), State. MPCA

3. Request funding for technical 
assistance, organizational 
assistance, permitting, rule 
revision to accommodate moderate 
sized	flows,	financing	assistance,	
enforcement of non-compliance.

X 319 (for non-NPDES 
solutions), State.

U of M and 
MPCA.

4. Request funding for construction 
upgrades of failing systems. X X X X X

319 (for non-NPDES 
solutions), State 
through Ag. BMP loans 
and SRF.

MPCA

5. Implement expanded program. X X  X X X 319 (for non-NPDES 
solutions), State. MPCA

Goal 6: Provide Education to Local Decision-makers, the Public and Special Groups

Milestones (Action Steps) 08 09 10 11 12 Funding Source(s) Lead 
Agency(ies)

1. Request funding to increase 
homeowner education on the 
importance of proper SSTS 
maintenance. 

X X X X X U of M, 319 U of M

2. Develop and implement 
presentations to local decision 
makers on the importance of 
conforming systems.

X X X X U of M, 319 U of M

3. Provide presentations for special 
groups. X X X X U of M, 319 U of M

4. Update the Homeowners Guide. X U of M, 319 U of M
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5. Implement training for real estate 
agents. X U of M, 319 U of M

6. Develop programs for small 
communities on cluster and small 
community systems.

X X U of M, 319 U of M

Goal 7: Increase Regulatory Control of Operation and Maintenance of SSTS

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1. Develop regulatory methods to 
ensure proper system maintenance. X

319, State (SSTS) 
Tank Fee and 
Environmental 
Fund)

MPCA

2. Provide funding for administration of 
local maintenance programs. X X X X

319, State (could be 
enhanced through 
Clean Water 
Legacy)

MPCA

3. Encourage local units of government 
to adopt maintenance requirements in 
local ordinances.

X X X X 319, State, 
Environmental Fund MPCA

Goal 8: Register Proprietary Products used in SSTS in Minnesota and provide 
Information to Local Units of Government on their Appropriate Use.

Milestones (Action Steps) 08 09 10 11 12 Funding
Source(s)

Lead 
Agency(ies)

1.  Amend rule to include product 
registration process. X SSTS Tank Fee, 

Environmental Fund MPCA

2.  Provide information to SSTS industry 
on process and open the doors to 
registration of products.

X SSTS Tank Fee, 
Environmental Fund MPCA

3.  Register products, and develop 
guidance on their use in Minnesota 
SSTS.

X X X X SSTS Tank Fee, 
Environmental Fund MPCA
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Introduction
The	atmosphere	as	a	significant	source	of	pollution	to	surface	water	is	a	relatively	recent	idea,	first	
demonstrated for acid rain (sulfur dioxide and nitrogen oxides: SO2 and NOx), and later for mercury, 
polychlorinated biphenyls (PCBs), and nutrients such as nitrogen (N) and phosphorus (P). Most pollutants in 
urban runoff are picked up by clean precipitation running off dirty surfaces; yet the dirt may have come from 
the atmosphere and the rain may already contain some of pollutants, such as phosphorus, nitrogen, mercury, 
pesticides, and PCBs. The development of impervious surfaces (paving, etc.) and storm sewers has the 
effect	of	increasing	the	efficacy	of	transport	to	surface	water	of	deposited	airborne	pollutants.	Consequently,	
impervious surfaces alone may create a nonpoint source (NPS) pollution problem for surface water, even 
without considering the watershed activities that contribute pollutants, such as lawn care, pet feces, eroded soil, 
and vegetative litter. The importance of atmospheric loading will vary, depending on the pollutant, the nature 
of the watershed and the water body type. In urbanized and agricultural watersheds, nutrient loading from the 
atmosphere may be negligible. But in the same watersheds, the atmosphere may be the main source of toxic 
pollutants, such as PCBs and mercury.

There are two situations where atmospheric deposition may be especially important sources of NPS pollution 
to surface water. First, lakes with a small watershed to lake surface area ratio can receive a large proportion of 
their loading from the atmosphere. For example, a study of Lake Mille Lacs suggests that precipitation (wet 
and dry fall) may contribute approximately 48 percent of the annual phosphorus loading to the lake. (Lake 
Mille Lacs occupies 53 percent of its total watershed area.) Similarly, airborne dust is thought to deliver the 
majority of phosphorus loading to Lake Superior. Second, some pollutants may be primarily delivered by the 
atmosphere	even	when	there	is	significant	human	activity	in	the	watershed.	For	instance,	the	geological	source	
material	in	most	watersheds	does	not	contain	a	significant	source	of	mercury.	Mercury	in	a	waterbody	is	most	
likely	a	result	of	atmospheric	deposition.	In	addition,	environmentally	significant	levels	often	accumulate	in	
soils due to atmospheric deposition. If soil is eroded or inundated (say, through impoundment), there may be 
significant	increases	in	mercury	contamination	to	aquatic	systems	in	the	watershed.	

Definitions

Point Source Emissions to Air can become Nonpoint Source Pollution
Atmospheric deposition of pollutants is implicitly nonpoint source pollution in this document. Yet, the 
emission source to the atmosphere may well be a point source such as an emission stack. It is worth pointing 
out that even if modeling or measurement studies verify a direct relationship between a point source of air 
emissions and deposition to a water body, water managers may still consider that source of pollution to be 
nonpoint, because it is delivered by the atmosphere.
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Air managers identify three basic categories of emission: point sources, area sources, and mobile sources. 
Each	category	is	further	subdivided	into	subcategories.	Point	sources	are	permanently	fixed	stacks	of	known	
diameter, elevation, temperature, and exit velocity.

Area	sources	include	windblown	dust	from	stockpiles	or	tilled	fields,	fugitive	emissions	from	a	landfill	or	
the	numerous	valves	and	connections	at	a	refinery,	and	forest	fires.	Mobile	sources	are	divided	into	on-road	
sources	such	as	traffic	emissions	and	dust	from	unpaved	roads,	and	off-road	sources	such	as lawn mowers, 
portable generators, chain saws, and snowmobiles.

Wet Deposition
Pollutants in the atmosphere can be scavenged by precipitation or act as condensation nuclei for precipitation 
formation and thereby be deposited to surface water and land in the form of rain or snow.

Dry Deposition
Particles in the air are deposited onto surface water and land surfaces at a rate that depends on the particle size, 
wind speed, and other factors. Gaseous pollutants can also be deposited to water and land.

Indirect Versus Direct Deposition
Air pollutants are not only deposited directly to the surface of waterbodies, but are also deposited to 
watersheds and then enter surface waters indirectly, through storm water runoff, tributaries, and ground water 
seepage. Where the watershed is large relative to the open water, indirect loading can exceed direct loading. 

Volatilization
Previously deposited gaseous and semi-volatile chemicals, such as mercury and PCBs, can be re-emitted to 
the atmosphere as the result of many factors, including chemical reactions and changes in temperature or wind 
speed. Types of airborne pollution that can affect surface water. Any change in the physics or chemistry of the 
atmosphere can negatively affect surface water. For example, depletion of stratospheric ozone could increase 
the damage to aquatic life from increased Ultra Violet (UV) radiation. Global warming is projected to virtually 
eliminate	the	cold	water	fishery	in	Minnesota,	while	simultaneously	reducing	the	duration	of	ice-cover	and	
therefore winterkills. 

A wide variety of materials are deposited from the atmosphere that can affect the surface water. Some airborne 
materials are toxic (e.g. mercury, PCBs, lead, dioxin), some are nutrients (e.g., phosphorus and nitrogen), and 
some interact with other pollutants (e.g., calcium carbonate in wind-blown soil can neutralize acid rain, or 
sulfate deposition may stimulate the methylation of mercury in low-sulfate systems).

The following is a description of the different types of changes in the atmosphere that can affect surface water.

Carbon Dioxide and other Greenhouse Gases
Scientists believe that emissions of certain gases to the atmosphere are causing warming and possibly other 
changes in the climate. The greenhouse gases include the naturally occurring compounds carbon dioxide 
(CO2), methane (CH4), and nitrous oxide (N2O). Humans also release synthetic greenhouse gases that 
contribute	significantly	to	climate	change	(chlorofluorocarbons	(CFCs),	hydrofluorocarbons	(HFCs),	and	
perfluorocarbons	(PFCs).	Carbon	dioxide	is	released	to	the	atmosphere	when	solid	waste,	fossil	fuels	(oil,	
natural gas, and coal), and wood and wood products are burned. 

Methane is emitted during the production and transport of coal, natural gas, and oil. 

Methane	emissions	also	result	from	the	decomposition	of	organic	wastes	in	municipal	solid	waste	landfills,	and	
the raising of livestock. 
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Nitrous oxide is emitted during agricultural and industrial activities, as well as during combustion of 
solid waste and fossil fuels. Greenhouse gases that are not naturally occurring include byproducts of 
foam production, refrigeration, and air conditioning called chlorofluorocarbons (CFCs), as well as 
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) generated by industrial processes. 

Each	greenhouse	gas	differs	in	its	ability	to	absorb	heat	in	the	atmosphere.	Hydrofluorocarbons and PFCs are 
the most heat-absorbent. Methane traps over 21 times more heat than carbon dioxide, and nitrous oxide absorbs 
270 times more heat than carbon dioxide. 

Global	warming	has	already	caused	significant	reductions	in	the	duration	of	ice	cover	in	Minnesota.	Models	
show that winterkills will get rarer. As summer temperatures rise, summer kills will become more common 
and	in	some	lakes	cold	water	fisheries	will	shift	to	warm	water.	It	will	be	harder	to	predict	effects	on	other	
temperature- and CO2-sensitive processes, such as mercury methylation and plant growth. Since chemical 
reaction rates, and the growth rates of bacteria, plants, and cold-blooded animals are all highly dependent on 
temperature, there may be many unanticipated effects of global warming.

CFCs and other Ozone-Depleting Substances 
When CFCs reach the stratosphere, the ultraviolet radiation from the sun causes them to break apart and 
release chlorine atoms which react with ozone, starting chemical cycles of ozone destruction that deplete the 
ozone layer. One chlorine atom can break apart more than 100,000 ozone molecules.

Other chemicals that damage the ozone layer include methyl bromide (used as a pesticide), halons (used in 
fire	extinguishers),	and	methyl	chloroform	(used	as	a	solvent	in	industrial	processes).	As	methyl	bromide	and	
halons are broken apart, they release bromine atoms, which are 40 times more destructive to ozone molecules 
than chlorine atoms.

Reductions in stratospheric ozone levels lead to higher levels of UVB reaching the Earth’s surface. Studies 
have shown that in the Antarctic, the amount of UVB measured at the surface can double during the annual 
ozone	hole.	Another	study	confirmed	the	relationship	between	reduced	ozone	and	increased	UVB	levels	in	
Canada during the past several years.

Ozone levels vary by season and latitude. In the middle latitudes (most of the populated world), ozone levels 
have	fallen	about	ten	percent	during	the	winter	and	five	percent	in	the	summer.	Since	1979,	they	have	fallen	
about	five	percent	per	decade	when	averaged	over	the	entire	year.	Depletion	is	generally	worse	at	higher	
latitudes, i.e. further from the Equator.

In the marine environment, solar UVB radiation has been found to cause damage to early developmental 
stages	of	fish,	shrimp,	crab,	amphibians	and	other	animals.	The	most	severe	effects	are	decreased	reproductive	
capacity and impaired larval development. Even at current levels, solar UVB radiation is a limiting factor in 
some systems. It is uncertain what effect enhanced UVB radiation would have on the Minnesota environment.

Mercury
Mercury vapor emissions from combustion sources result in ambient air concentrations below those of 
concern for direct human health effects through inhalation. Once in the atmosphere, mercury vapor is slowly 
converted to a divalent form that is water soluble, and subject to wash out in precipitation. Its concentration 
in rain is usually above the ambient surface water quality standard of 6.9 nanograms per liter (ng/L) (1.3 ng/L 
in the Lake Superior basin). Some proportion (usually between 1 to 20 percent) of this mercury is converted 
to methyl mercury by sulfate-reducing bacteria in the aquatic system or its watershed. Methyl mercury is 
bioaccumulated to a great degree in the aquatic food chain. Methylation rates appear to be higher in wetlands 
than other environments by one or two orders of magnitude. Mercury is probably the most pervasive type of 
atmospheric	NPS	pollution	in	Minnesota,	causing	fish	consumption	restrictions	on	over	90	percent	of	the	lakes	
tested in the state.
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Acid Rain

Sulfuric Acid:
Sulfuric	acid	presents	the	potential	for	acidification	of	surface	water,	although	there	is	no	known	permanent	
damage in Minnesota. There is evidence that increased loading of sulfate stimulates the growth of bacteria that 
convert	sulfate	to	sulfide	in	wetlands,	which	also	increases	the	proportion	of	mercury	that	is	methylated.

Nitric Acid:
Nitric	acid	presents	the	potential	for	acidification	of	surface	water,	although	there	is	no	known	permanent	
damage in Minnesota. Nitric acid acts as nutrient in nitrogen-poor lakes, such as oligotrophic lakes in northern 
Minnesota.

Wind Blown Soil
Generally,	the	size	spectrum	of	wind	blown	soil	particles	is	sufficiently	large	that	it	is	not	a	human	health	
concern for inhalation. However, some components of wind blown soil can have impact on surface water.

Calcium Carbonate
Calcium carbonate, a base, neutralizes acid rain in the atmosphere. 

Calcium Sulfate
Calcium sulfate, which is pH-neutral, can contribute sulfate to sulfate-poor systems, which may stimulate the 
methylation of mercury. 

Phosphorus
Phosphorus is held tightly by soil, so that movement of wind blown soil to surface water can contribute to 
eutrophication.

Mercury
Soil	binds	and	efficiently	holds	mercury	deposited	from	the	atmosphere,	so	that	the	movement	of	soil	to	
surface water can introduce large amounts of this metal. Lakes in agricultural areas receive high loading of 
mercury due to soil erosion, but it is unclear whether this mercury is always available for methylation. It is not 
known how much mercury is carried to lakes by wind blown soil.

Iron
Iron	is	a	limiting	nutrient	in	oligotrophic	systems,	a	phenomenon	well	documented	for	the	Pacific	Ocean	and	
Lake Tahoe. The oligotrophic lakes in northern Minnesota may also respond to iron additions, although the 
critical	experiments	have	never	been	performed.	Soil	contains	significant	quantities	of	iron,	so	wind	blown	soil	
could conceivably fertilize lakes.

Anthropogenic Particulate Matter in the Atmosphere
Particulate matter is emitted by point sources, area sources, and mobile sources, and often contain materials 
that might affect surface waters.

Metals
Heavy	metals	such	as	cadmium,	lead,	and	silver	can	be	emitted	in	quantities	that	are	potentially	significant	to	
surface water. 
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Soot
A product of incomplete combustion, soot provides a highly adsorptive surface that can scavenge pollutants 
such	as	mercury	and	dioxin	from	the	atmosphere.	Sources	of	soot	include	forest	fires	and	poorly	tuned	
combustion devices. Soot may enhance deposition of pollutants to nearby lakes.

PCBs
In earlier times, PCBs were introduced into the environment from point sources, but now PCBs cycle from 
water bodies to the atmosphere and back to the water. PCBs present a challenge for remediation because they 
are semivolatile, hydrophobic, bioaccumulate, and are extremely resistant to decay. The sale and new use 
of these chemicals were banned by law in 1979. The Great Lakes are at present net emitters of PCBs to the 
atmosphere. NPS impacts appear to be in oligotrophic lakes with long-lived lake trout, and perhaps urban areas 
possessing impervious surfaces that funnel deposition to surface water.

Dioxin
Dioxin (dibenzo-p-dioxins) is a product of incomplete combustion, and also can be formed in processes that 
utilize chlorine such as paper bleaching. Air emissions of dioxin are extremely low and atmospheric deposition 
has	not	been	satisfactorily	measured.	Direct	discharge	can	result	in	dioxin	accumulation	in	fish	in	the	surface	
water.

Pesticides
Many pesticides have the potential to cause problems in aquatic systems. Potentially damaging pesticides 
that	have	significant	deposition	rates	from	the	atmosphere	include	chlordane,	DDT/DDE,	dieldrin,	
hexachlorobenzene, alpha-HCH, lindane, and toxaphene. Because of restrictions, none of these currently have 
significant	sources	within	the	United	States.	However,	volatilization	from	soils	or	wind	blown	soil	can	deposit	
significant	quantities	of	these	persistent	chemicals.	In	some	cases,	the	compounds	are	currently	used	in	other	
countries and transported by the atmosphere to the United States.

Chemicals that Disrupt Hormonal Function in Wildlife and Humans
Many chemicals released by human activity have the potential to disrupt the endocrine system of animals, 
including	fish,	birds,	mammals,	and	humans.	Among	these	chemicals	are	persistent,	bioaccumulative	
compounds that include some pesticides, and industrial chemicals such as DDT, lindane, octachlorostyrene, 
certain PCB congeners, 2,3,7,8-TCDD and other dioxins, 2,3,7,8-TCDF and other furans, atrazine, cadmium, 
and	mercury.	The	impacts	include	thyroid	dysfunction	in	birds	and	fish,	decreased	hatching	success	in	birds,	
fish,	and	turtles,	gross	birth	deformities,	in	birds,	fish,	and	turtles,	demasculinization	and	feminization	of	male	
fish,	birds,	and	mammals,	and	defeminization	and	masculinization	of	female	fish	and	birds.	Many	of	these	
compounds are delivered by the atmosphere to aquatic systems.

Ammonia
Like nitrate, atmospheric ammonia that is deposited to lakes and watersheds adds nitrogen to aquatic systems. 
The addition of nitrogen can contribute to eutrophication, a particular problem in N-limited, oligotrophic lakes 
in northern Minnesota. Additions of nitrogen may also affect species balances in other systems like prairies and 
wetlands. The largest sources of ammonia emissions to the atmosphere are: animal agriculture (81 percent), 
fertilizer	application	(ten	percent),	refrigeration	(five	percent),	and	other	activities	(four	percent).	In	terms	of	
total nitrogen emissions to the atmosphere in Minnesota, the major contributors are: animal agriculture (32 
percent), mobile sources (22 percent), electric utilities (22 percent), other fuel combustion (13 percent), and 
nitrogen fertilizers (11 percent).
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Emerging Contaminants
Two groups of persistent bioaccumulative toxic compounds, which have been categorized as emerging 
contaminants	because	scientific	studies	of	their	ecotoxicology,	are	perfluoroctane	sulfonate	(PFOS)	and	
polybrominated	diphenyl	ethers	(PBDE).	PFOS	is	a	perfluorinated	compound	produced	for	numerous	products	
and	has	been	found	in	the	tissues	of	fish	and	wildlife	in	remote	areas.	PBDEs	are	brominated	flame	retardants	
used	in	many	household	products	and	have	also	been	found	to	be	bioaccumulating	in	fish	and	wildlife.	PBDEs	
are similar in structure to PCBs, but unlike PCBs, which are decreasing in environment, PBDEs are increasing. 
This	has	been	clearly	demonstrated	in	Great	Lakes	fish.	The	dissemination	of	PFOS	is	expected	to	diminish.	
Some types of PBDEs have been banned, while others continue to be used and studied.

Geographic Areas of Concern
For most airborne pollutants, it is uncertain what factors might make some geographic regions more sensitive 
than others. However, it is clear that geological areas low in alkalinity are more sensitive to acid rain. For 
less obvious reasons, low alkalinity regions are also more sensitive to mercury deposition. These areas of 
Minnesota are of special concern and will be included in ongoing research into atmospheric deposition of 
pollutants.

Best Management Practices (BMPs)
Best Managment Practices usually control pollutants as near as reasonable to the pollution source. 
Atmospherically deposited pollutants generally migrate from sources outside the watershed, making the 
conventional	concept	of	BMP	difficult	to	implement.	The	best	BMP	to	reduce	atmospheric	deposition	is	to	halt	
the release of these pollutants into the atmosphere. Because of the diversity of sources, cessation of release is 
complicated and would require the coordination of the full spectrum of the economy, including agriculture, 
energy production, transportation, waste disposal, manufacturing, and government. Because the atmosphere 
carries some materials long distances, it may be necessary to address many of these atmospheric pollutants on 
a national and international basis. For instance, the MPCA estimates that 90 percent of the mercury deposited 
in Minnesota comes from out of state. It is therefore important to communicate the need for national level 
controls to the U.S. Environmental Protection Agency for mercury and other pollutants subject to long-distance 
atmospheric transport.

Existing BMPs for some other pollutants may lead to some surprising situations. For instance, it is increasingly 
common to use wetlands to trap sediments and associated nutrients in storm water before the pollutants can get 
to a lake or stream. However, the high biological activity of wetlands may lead to some negative consequences 
for persistent bioaccumulative chemicals. For instance, mercury deposited to terrestrial systems binds strongly 
to soil particles. Eroded soil may be caught in a wetland, where the mercury would be subject to biological 
activity.	Because	of	the	heightened	activity	of	anaerobic	bacteria	that	convert	sulfate	to	sulfide,	methylation	
rates are perhaps 100 times higher in wetlands than in lakes. Use of wetlands to clean runoff may therefore 
enhance	methyl	mercury	loading	to	surface	water,	which	would	increase	the	concentration	of	mercury	in	fish.

Best Management Practices for a particular atmospheric pollutant should be selected only after its cycle and 
fate	have	been	evaluated.	Otherwise,	we	may	find	ourselves	exacerbating	the	effects	of	a	particular	pollutant,	
as in the hypothetical case of mercury, above. Another example of the consequences of an incomplete 
understanding might be attempting to reduce PCBs in Lake Superior by reducing inputs. The PCB burden 
in Lake Superior is determined by volatilization back to the atmosphere, not external loading. Although 
research on the environmental fate and budgets of persistent chemicals may be expensive, it is less expensive 
than making management decisions based on erroneous assumptions, resulting in expensive but ineffective 
treatment.

Programs and Authorities
National Pollutant Discharge Elimination System permits - pretreatment requirements•	
pollution prevention•	
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water quality standards•	
air emission controls•	
fish	consumption	advisories•	
recycling and product screening (e.g., Hg switches in consumer items, such as shoes)•	
market incentives•	
Statutes and Rules (e.g., ch. 7050)•	
Minn. Stat. § 116.454, authorized the Minnesota Pollution Control Agency (MPCA) to initiate a statewide •	
air toxics monitoring network and air toxics inventory in calendar year 1993.
The	Acid	Deposition	Control	Act	(Minn.	Stat.	§	116.42-116.45)	was	passed	in	1982	and	was	the	first	•	
of its kind in the nation; it required the MPCA to (1) identify the areas of the state containing resources 
sensitive to acid deposition, (2) develop a standard to protect these resources, (3) adopt a control plan to 
reduce sulfur dioxide emissions, and (4) ensure that all Minnesota sources subject to the control plan are in 
compliance by January 1, 1990.
Minn.	Stat.	116.915	subd.	1—known	as	the	1999	mercury	reduction	law	called	for	specific	mercury	•	
reductions and established mercury emission goals for 2001 and 2005; those goals were achieved.
The Clean Water Act, Section 303(d), requiring total maximum daily loads (TMDL) for targeted •	
impaired waters, led to the MPCA drafting a Statewide Mercury TMDL, which was approved by the 
U.S.Environmental Protection Agency (EPA) in March 2007 for over 500 impaired waters listings. During 
the development of the 2008 impaired waters list, the MPCA intends to add over 500 more mercury 
impairments to the TMDL.

Sequence for Implementation of NPS Effort for Atmospheric 
Pollutants

1 Identify water quality problem

2 Determine air pollution as the cause.

3 Determine source of air pollution (e.g., area or facility)

4 Evaluate	the	relative	efficacy	of	BMPs	within	the	watershed	in	contrast	to	air	emission	reductions
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Chapter 14: Effects of Atmospheric Pollution on 
Water Quality
Needs, Priorities and Milestones, Action Plan

The	Action	Plan	provided	below	summarizes	the	milestones	identified	in	the	preceding	sections.	Many	of	
the	milestones	listed	below,	as	well	as	the	implementation	of	specific	projects,	are	contingent	upon	adequate	
funding and local involvement.

Goal: To Develop a Quantitative Understanding of the Effect of Air Pollutants on 
Water Quality and to Develop Appropriate Best Management Practices to Minimize 
the Impact of Air Pollution on Water Resources.

Milestones (Action Steps) 08 09 10 11 12 Funding 
Sources

Lead 
Agency(ies)

1. Quantify deposition of metals (cadmium, 
lead, iron, etc.) and phosphorus in select 
watersheds.

X X X X X MPCA, 
TMDL MPCA

2. Develop monitoring effort for effect of 
global warming on surface water; ice 
cover times and water temperature.

X X X X X General 
Fund MPCA

3. Quantify proportion of phosphorus and 
mercury deposited from atmosphere that 
results from wind erosion of soil.

X TMDL MPCA

4. Evaluate why lakes vary greatly in 
mercury	contamination	of	fish,	given	
that atmospheric deposition is relatively 
homogeneous.

X X X X X TMDL, 
USGS

MPCA, 
USGS

5. Evaluate effect of nonpoint sulfate 
loading on mercury methylation. X X X X X USEPA

MPCA, 
Science 
Museum

6. Quantify relationship between emissions 
of pollutants and deposition to surface 
water and watersheds.

X X X X X General 
Fund MPCA

7. Evaluate methylation of mercury in 
wetlands used as BMPs for trapping 
storm water runoff.

X X X X X
General 
Fund; 
USEPA

MPCA

8. Investigate the impact of atmospheric 
deposition of “hormonal copycats” on 
aquatic organisms.

X General 
Fund MPCA

9. Investigate whether aquatic resources 
near emission sources experience 
increased impacts.

X General 
Fund MPCA
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Milestones (Action Steps) 08 09 10 11 12 Funding 
Sources

Lead 
Agency(ies)

10. Develop land based BMPs for 
watersheds to minimize the impact 
of pollutants deposited from the 
atmosphere.

X X X General 
Fund MPCA

11. Study the effect of UV radiation on the 
health of aquatic organisms. X General 

Fund MPCA

12. Determine if non-mercury air pollutants 
can increase mercury (Hg) in water by 
accelerating the atmospheric deposition 
of Hg.

X X X X X General 
Fund MPCA
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Appendix A

Nine Key Elements of a Successful Nonpoint Source Management 
Program 

Minnesota’s Nonpoint Source Management Program Plan (NSMPP)
Citations	provided	after	each	element,	indicates	where	and	how	the	NSMPP	satisfies	each	of	the	9	Key	
Elements.

ELEMENT 1. Explicit short- and long-term goals, objectives and strategies to protect surface and ground 
water.

All chapters/strategies of the NSMPP include a narrative providing nonpoint source (NPS) information for that 
chapter/strategy. The following items are provided at the beginning of Chapters/Strategies 4.

1. Goals
2. Needs, Priorities and Milestones
3. Action Steps recommended to be carried out during the effective time period

The combination of narratives of the chapters/strategies including Goal statements and Needs, Priorities and 
Milestones (Action Steps) Tables beginning with Chapters/Strategies 4, present Minnesota’s strategy for 
protecting surface and ground water during the time period of this plan.

Minnesota’s short-term goals for Minnesota’s impaired waters are as follows:
Continue developing approach for performing Total Maximum Daily Load (TMDLs), focusing on •	
encouraging local involvement and leadership in TMDL development and implementation.
Integrate TMDL and source-water protection efforts where practical. Develop sourcewater TMDL for •	
Twin Cities and St. Cloud area bacteria impairments.
Continue to inform parties impacted by TMDLs of their implications including local water resource •	
managers in areas where impaired waters are found, agricultural interests, industry, forestry interests, 
environmental advocacy groups, etc. 
Continue to initiate and complete TMDL studies, followed by implementation plan development and •	
execution.

ELEMENT 2. Strong working partnerships and collaboration with appropriate State, interstate, Tribal, 
regional, and local entities (including conservation districts), private sector groups, citizens 
groups, and federal agencies.

PROJECT COORDINATION TEAM (PCT): A group of representatives from up to 20 different state, 
local, federal and tribal agencies, called the Project Coordination Team (PCT) meets monthly and assists 
the Minnesota Pollution Control Agency (MPCA) in ranking and choosing the 319 and state Clean Water 
Partnership (CWP) projects to be funded each year. More recently, the PCT has taken a more active role in 
setting policy and direction for the various state and federal NPS funding programs within the MPCA.

As	defined	in	Minn.	Stat.	103F.761	the	interests	required	to	be	represented	on	the	PCT	include:

State Government:

Minnesota Pollution Control Agency
Minnesota Department of Natural Resources
Minnesota Department of Agriculture
Minnesota Board of Water and Soil Resources
Minnesota Department of Health
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Federal Government: 

United States Department of Agriculture 
United States Natural Resources Conservation Service
United States Army Corps of Engineers
United States Environmental Protection Agency 
Agricultural Stabilization and Conservation Service (new Farm Services Agency)

Regional Government:

Metropolitan Council

Educational Organizations:

University of Minnesota - Agricultural Experiment Station
University of Minnesota - Extension Service

Private Organizations:

Association of Minnesota Counties
League of Minnesota Cities 
Minnesota Association of Townships

The Statute grants authority to the Commissioner of the MPCA to add other agencies to the PCT as the 
commissioner may determine:

Bureau of Indian Affairs
United States Geological Survey
Minnesota Geological Survey
Minnesota Planning
Minnesota Association of Soil and Water Conservation Districts.

MPCA BASIN MANAGEMENT AND COORDINATION: Although the MPCA has legal responsibility 
for administering the Clean Water Act, the protection and restoration of the Minnesota’s streams, rivers, lakes, 
wetlands, and shores depends on the collective efforts of citizens, businesses, tribal nations, and governmental 
agencies. The basin management process was designed to establish and support a strong partnership among 
the MPCA and other organizations responsible for managing the states water resources. Basin management 
is also intended to ensure meaningful public participation in decision-making processes. As the MPCA works 
to involve citizens in basin planning efforts, it will ensure that public participation efforts conform to the 
requirements of Part 25 of 40 Code of Federal Regulations (CFR) Chapter 1. 

A	stakeholder	is	defined	as	any	entity	involved	in	or	affected	by	watershed	management	activities.	The	term	
“stakeholder” covers a broad range of people and organizations, which can be grouped into three general 
categories:

Government• : city, county, regional, state and federal agencies
Business• : commercial and industrial establishments; mining, agricultural and forestry operations; utilities; 
business groups; and trade associations
The Public• : individual residents and landowners; schools; and interest groups (including citizen, 
environmental, consumer and community groups) 

By establishing more cooperative working relationships and providing opportunities for participation, the 
Basin Management approach strives to improve ways of identifying common water quality goals and problems 
and implementing cost-effective solutions.

Statewide•  for agencies and organizations concerned about watershed management-related activities across 
the entire state who need a statewide structure for targeting and synchronizing efforts with one another.
At the •	 basin level	for	assessing	water-quality	conditions	within	a	large	basin	and	finding	basin-specific	
management goals and priorities that multiple stakeholders share and want to work on together.
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At the •	 local watershed level to develop management strategies and plans and to rally public support 
and participation for protecting and restoring water quality. This means cooperatively developing and 
implementing plans for priority areas that incorporate both voluntary and regulatory actions.

See Chapter 3 of the Minnesota NSMPP for more information on how collaboration on NPS issues is fostered 
through the watershed approach in Minnesota.

ELEMENT 3.  A balanced approach that emphasizes both statewide nonpoint source programs and on the 
ground management of individual watersheds where waters are impaired or threatened.

The	319	and	CWP	Programs	both	contribute	financial	and	technical	resources	to	protect	water	resources	in	
watershed areas. See Chapter 2 for more information on how Minnesota uses its funding programs to foster the 
watershed approach. 

Chapter 3 Watershed Management of the NSMPP details the relationship between resources and management 
of impaired or threatened water resources. 

Minnesota Clean Water Partnership (CWP) Program:
The CWP program was established by Minn. Stat. §§ 103F.701 to 103F.761. The program focus is on control 
of nonpoint sources of pollution through watershed management to protect and improve surface and ground 
water	in	Minnesota.	The	CWP	program	provides	financial	assistance	through	matching	grants,	State	Revolving	
Fund (SRF) loans, and technical assistance to local units of government to lead pollution control projects.

The Clean Water Partnership Rules (Minn. R. ch. 7076) adopted in September 1988 and revised September 
1991	and	1995	define	the	criteria	and	procedural	conditions	under	which	the	MPCA	may	award	grants	to	local	
governments. The rules provide separate grants for 50 percent of the eligible costs for resource investigation 
projects (Phase I) and implementation projects (Phase II). Resource investigation projects are designed to 
complete a Phase I diagnostic study and subsequently develop an implementation plan. Phase I activities 
include water quality monitoring, identifying the sources of pollution and the combination of best management 
practices	(BMPs),	activities	and	protective	measures	that	will	be	necessary	to	solve	the	identified	problems.	A	
Phase	II	project	is	designed	to	install	the	BMPs	and	carry	out	educational	and	other	support	activities	identified	
in the implementation plan. 

Federal Clean Water Act Section 319 Funding:
In 1987 the Clean Water Act was amended to include Section 319, a new section which authorized federal 
assistance for implementing NPS programs.

The	U.S.	Environmental	Protection	Agency	(USEPA)	has	granted	Section	319	funds	by	first	establishing	a	
base funding level for each state to institutionalize the program over the long term. In addition to base level 
funding,	the	USEPA	regional	offices	allocate	additional	funds	to	each	state	in	their	region	for	selected	NPS	
implementation projects. Project money is allocated competitively among the states within an USEPA Region.

Project funding is available to all state agencies or local entities that meet USEPA match requirements and 
USEPA/MPCA funding criteria. Project money is awarded competitively based upon project merit and 
consistency with Section 319 program requirements and priorities. 

MPCA Basin Management:
The MPCA has moved toward a more integrated, water resource-based approach for its water quality 
management programs. This approach is referred to as basin management. The same concepts are sometimes 
referred to as watershed management.

Traditional	water	quality	efforts	have	focused	on	specific	pollutants	and	pollution	sources.	In	contrast,	
basin management starts with a focus on the water resources themselves and considers each in terms of the 
cumulative effects from multiple pollution sources that may threaten or impair its use. By shifting the focus 
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to the problems and needs of individual water resources, the basin management approach helps to link point 
source and NPS programs together to form a coordinated management strategy.

The MPCA’s basin planning and management process is intended to strengthen the connections between all 
water quality program activities - from monitoring and assessment to assistance and compliance. On a rotating 
cycle,	priority	water	bodies	are	identified	in	each	of	Minnesota’s	ten	major	drainage	basins.	Point	source	and	
NPS program resources are then coordinated in a way that addresses the particular problems and needs of those 
priority water bodies. An approach is prepared for each basin that describes the condition of water bodies in the 
basin	and	identifies	the	priorities,	sets	water	quality	goals	and	describes	recommended	management	strategies	
to be taken.

ELEMENT 4. The State program (a) abates known water quality impairments resulting from nonpoint 
source pollution and (b) prevents significant threats to water quality from present and future 
activities.

The entirety of this Nonpoint Source Management Program Plan (NSMPP) is about how Minnesota uses a 
combination of approaches and programs to abate and prevent NPS pollution. The plan documents progress 
that has been made since previous plan were produced, and includes action strategies on how NPS pollution 
abatement and prevention will be carried out over the time period of this plan. 

The MPCA uses its own monitoring data and data from other sources to characterize the condition of water 
resources in the state in preparing the CWA 305b water body assessments. The assessments characterize 
the conditions of monitored waters of the state and suggest possible causes of impairments for individual 
waterbodies,	including	specific	types	of	nonpoint	source	pollution.	From	the	305b	assessments,	the	MPCA	
develops its Clean Water Act (CWA) 303d list of impaired waters, or Total Maximum Daily Load (TMDL) 
list. The MPCA has developed a schedule for developing TMDLs for these waters and has begun work with 
local resource managers and citizens on several of the state’s impaired waters impacted by nonpoint source 
pollution. 

The MPCA has developed a “protection strategy” designed to ensure that unimpaired waters are not ignored as 
impaired waters receive focus. The strategy is currently being discussed with other state agencies.

ELEMENT 5. An identification of waters and watersheds impaired or threatened by nonpoint source 
pollution and a process to progressively address these waters.

Chapter 1 of the NSMPP is the “Updated Nonpoint Source Assessment” Chapter where impaired waters are 
identified	as	being	affected	by	nonpoint	source	pollution.	Through	319	and	state	CWP	and	Clean	Water	Legacy	
Act funding, the state continues to address nonpoint source pollution. 

Basin Approach: The basin planning approach emphasizes watershed protection and restoration. Key 
elements	include	watershed-based	permitting,	identification	of	goals	and	priorities	at	the	basin	scale,	and	
greater involvement by partners and the public.

The following programs are all part of the MPCA’s efforts to identify impaired water resources and 
systematically address these resources:

Citizen Lake Monitoring Program (CLMP) and Lake Assessment Program (LAP): 
Since the mid-1980s, MPCA’s lake monitoring efforts have been focused on several areas, including CLMP 
and LAP. In the CLMP, citizens residing on or near lakes take weekly transparency measures using a secchi 
disk and record their perceptions of the physical appearance and recreational suitability of their lake. This 
program	is	wholly	based	on	public	participation.	This	information	is	used	for	problem	identification	and	goal	
setting.

LAPs are more complicated. Each LAP is a cooperative study of a lake involving MPCA staff and local 
citizens. The studies characterize a lake’s condition and how it is being affected by its watershed. They provide 
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valuable information for local governments and others interested in protecting or improving the quality of a 
lake. 

Continuous Planning Process (CPP): 
The Clean Water Act Section 303(e) Continuous Planning Process document for the MPCA describes the 
processes	and	procedures	we	use	for	water	quality	planning.	There	are	nine	specific	processes	that	must	be	
contained in each state CPP, including water quality standards development, TMDL allocation implementation, 
and a process for determining the priority of permit issuance.

MPCA’s CPP emphasizes basin planning as a foundation for water resource protection and restoration. Chapter 
2 deals with geographic planning, stakeholder involvement, and water quality standards. Chapter 3 focuses on 
stakeholder outreach, our 5-year planning cycle, and other scheduling issues. The planning cycle includes data 
assessment, prioritization and targeting, integrated management strategy development, and implementation. 
This process demonstrates strong commitment to public participation, coordination with other agencies, 
problem	identification	and	implementation,	the	role	of	TMDLs,	and	goal	setting.

Citizen Stream Monitoring Program (CSMP): 
The CSMP is equivalent to Minnesota’s CLMP, but focusing on streams and rivers. This program is also 
wholly based on public participation. A transparency tube is used instead of the secchi disk and user perception 
measures are gathered similar to the CLMP. The information will be used to address short term questions like 
seasonal differences in streams and impacts of storm events, and also be used for long term questions like trend 
analyses basin planning.

Clean Water Partnership Program (CWP): 
The CWP program was created to address pollution associated with runoff from agricultural and urban areas. 
It provides local governments with resources to protect and improve lakes, streams, and ground water. Clean 
Water Partnership Program  projects have two phases: Phase 1 is the resource investigative phase and Phase 
2 is the implementation phase. Local sponsors work with the MPCA to collect data and information on the 
resource	and	its	watershed.	These	programs	strongly	emphasize	public	participation,	problem	identification,	
and goal setting.

Great Lakes Initiative (GLI) [Minn. R. ch. 7052]: 
The process for incorporating the Great Lakes Initiative into the MPCA water quality standards [Minn R. 
ch 7052] is an excellent example of the strong commitment the agency has toward public participation and 
coordination with local units of government, other state agencies, and other federal and international agencies. 
All	our	major	modifications	to	our	water	quality	standards,	such	as	the	incorporation	of	toxic	standards	and	
wetland water quality standards, follow these same measures to ensure the broadest possible review.

Phosphorus Strategy: 
MPCA recognizes that phosphorus is a pollutant of concern, and has developed a seven part strategy: education 
and outreach to the public, initiate several phosphorus forums, emphasize the watershed approach to deal 
with the cumulative problems associated with phosphorus, more broadly implement water quality standards, 
promote lake initiatives focusing on phosphorus, begin to address phosphorus impacts to rivers, and, if 
necessary, modify the water quality standards.

Total Maximum Daily Load (TMDL) studies: 
The federal Clean Water Act requires states to adopt water quality standards to protect the nation’s waters. 
These	standards	define	how	much	of	a	pollutant	can	be	in	a	surface	and	ground	water	and	still	meet	its	



2008 NSMPP    App.A-6 

designated	uses,	such	as	for	drinking	water,	fishing,	swimming,	irrigation,	and/or	industrial	purposes.	Many	
of Minnesota’s water resources can not meet their designated uses because of pollution problems from a 
combination of point and nonpoint sources.

The Clean Water Act requires states to publish a list of streams and lakes every two years that are not meeting 
their designated uses because of excess pollutants. The list, known as the 303(d) list, is based on violations 
of water quality standards, and is organized by river basin. The MPCA must complete TMDL studies for all 
waters on this list.

A	TMDL	study	identifies	the	sources	of	each	pollutant	that	result	in	the	exceedance	of	water	quality	standards.	
When conducting a TMDL, all the point sources and all types of the nonpoint sources that contribute are 
identified.	Water	quality	sampling	and	computer	modeling	work	are	done	to	determine	how	much	each	
pollutant must reduce its contribution to assure the water quality standard is met. Individual lakes and streams 
may require TMDLs for more than one pollutant.

The iterative approach to creating TMDLs is to use the simplest method appropriate for the parameter of 
concern. For streams dominated by nonpoint source pollution that are diffuse and watershed wide in scope, a 
load or concentration based spreadsheet will usually be the most appropriate approach. For streams dominated 
by point source pollution and for those streams with atypical hydrology, a complex water quality modeling 
approach that is very data intensive will usually be the most appropriate approach. The actual approach taken 
for	each	TMDL	will	be	based	on	reach	specific	concerns,	including	local	preferences.	For	either	approach,	a	
pollutant reduction goal will be established. As implementation proceeds, the reach will be monitored to ensure 
that the water quality objectives are being achieved. If the selected approach is not succeeding, a more rigorous 
approach will be developed. The iterative approach to creating and implementing TMDL reduction goals is 
very much a dynamic process.

The state is making great strides in completing TMDL studies using funds from the state Clean Water Legacy 
Act.

ELEMENT 6. The State reviews, upgrades and implements all program components required by section 319 
of the Clean Water Act, and establishes flexible, targeted, iterative approaches to achieve and 
maintain beneficial uses of water as expeditiously as practicable.

Minnesota’s NSMPP is updated periodically. The 1994 NSMPP contained only the ground water strategy 
of Chapter 4 “Overall Strategy for Each Water Resource.” However, the 2001 and this NSMPP include a 
strategy for 4.1 Ground Water, 4.2 Lakes, 4.3 Rivers and Streams and 4.4 Wetlands thereby, providing a more 
comprehensive view and approach for assessing and addressing nonpoint source pollution control. Beginning 
with Chapter 4, the remaining Chapters provide individual time frames and goals identifying the major water 
quality concerns of that chapter/strategy. 

ELEMENT 7. An identification of federal lands and objectives which are not managed consistently with 
State program objectives.

Minnesota’s PCT is comprised of up to 20 organizations, including federal agency representatives, provides 
direction on nonpoint water quality program activities. 

Representation of the United State Environmental Protection Agency (USEPA) and US Geological Survey 
on	the	PCT	promotes	and	provides	the	avenue	for	cooperation	between	state	and	federal	officials	to	discuss	
management of federal lands and objectives in concert with the State Program. 

The Environmental Quality Board (EQB) Water Resources Committee, which includes federal government 
representatives, also periodically prepares a framework water plan. In May 2007, the EQB released “Protecting 
Minnesota’s Waters: Priorities for the 2008-2009 Biennium.” An EQB representative participates in the PCT.

ELEMENT 8. Efficient and effective management and implementation of the State’s nonpoint source 
program, including necessary financial management.
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The Project Coordination Team is consulted in the administration of 319 grants and Minnesota’s nonpoint 
source	program.	MPCA	provides	staff	resources	to	assist	grant	recipients	and	managing	day-to-day	financial	
administration of the nonpoint program.

ELEMENT 9. A feed back loop whereby the State reviews, evaluates, and revises its nonpoint source 
assessment and its management program at least every five years.

Minnesota updates the NSMPP in this time frame. In addition, 305(b) Assessments and Impaired Waters 
(303d) lists are updated in two year cycles.
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Appendix B

Best Management Practices – Definitions

Minnesota’s Nonpoint Source Management Program Plan (NSMPP)
The	following	Best	Management	Practices	(BMPs)	are	listed	by	title.	This	list	includes	definitions	of	BMPs	to	
more fully describe BMPs and the pollutant minimized. BMPs listed in the Best Management Practices section 
of most chapters and in Appendix C “BMP Matrix” of this document were taken from the following list. (See 
Appendix C, “BMP Matrix” to see BMPs used individually or in combination for reducing Non-point Source 
(NPS) pollution per chapter/topic.)

Part I: Agricultural BMPs
Most agriculture BMPs used in Minnesota are based upon the Natural Resources Conservation Service 
(NRCS) conservation practices described in the NRCS National Handbook of Conservation Practices, and 
modifications	set	forth	in	the	Minnesota	NRCS	Field Office Tech Guide. 

Access Road - A road constructed to minimize soil erosion while providing needed access.

Biological Control of Pests - Use of natural enemies as part of an integrated pest management (IPM) program 
which can reduce the use of pesticides.

Brush Management - Management and manipulation of brush to improve or restore a quality plant cover in 
order to reduce soil erosion. 

Conservation Crop Rotation	-	Growing	crops	in	a	recurring	sequence	on	the	same	field	to	improve	the	soil,	
control erosion and pests, balance plant nutrients and provide food for livestock.

Contour Farming	-	Farming	sloped	land	on	the	contour	in	order	to	reduce	erosion,	control	water	flow,	and	
increase	infiltration.

Correct Application of Pesticides - Spraying when conditions for drift is minimal. Mixing properly with soil 
when	specified.	Avoiding	application	when	heavy	rain	is	forecast.

Correct Pesticide Container Disposal - Following accepted methods for pesticide container disposal.

Critical Area Planting - Planting vegetation to stabilize the soil and reduce erosion and runoff.

Cultural Control of Pests - Using cultural practices, such as elimination of host sites and adjustment of 
planting schedules, to partly substitute for pesticides.

Deferred Grazing - Postponing grazing for a prescribed period to improve vegetative conditions and reduce 
soil loss.

Diversion and Terraces - Channels with a mound or ridge along the lower side, constructed across a slope to 
divert runoff water and help control soil erosion. Grassed or lined waterways and subsurface pipes are used to 
handle water from terrace systems.

Fencing - Enclosing a sensitive area of land or water with fencing to exclude or control livestock.

Field Border	-	A	border	or	strip	of	permanent	vegetation	established	at	field	edges	to	control	soil	erosion	and	
filter	nutrients.

Field Windbreak - A strip or belt of trees established to reduce wind erosion.

Forest Stand Improvement - Managing species composition, stand structure and stocking to achieve 
numerous objectives including restoration of natural communities, improvement of wildlife habitat, and 
increasing quantity and quality of forest products.
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Grade Stabilization Structure - A structure to control the erosion in natural or constructed channels.

Grassed Waterway or Outlet - A natural or constructed waterway or outlet maintained with vegetative cover 
in	order	to	prevent	soil	erosion	and	filter	nutrients.

Integrated Crop Management - A crop production system that uses a combination of cultural and/or 
agronomic measures to produce economic returns while lowering inputs and reducing detrimental effects to the 
environment.

Integrated Pest Management - Managing agricultural pests including weeds, insects and disease to reduce 
adverse effects on plant growth, crop production and environmental resources. Management methods may be a 
combination of cultural, biological and chemical controls.

Irrigation Water Management - Determining and controlling the rate, amount, and timing of irrigation water 
application in order to minimize soil erosion, runoff, water use and fertilizer and pesticide movement.

Lined Waterway or Outlet - A runoff water channel or outlet with an erosion resistant lining to prevent 
erosion. Applicable to situations where unlined or grassed waterways would be inadequate.

Mulching - Applying plant residues or other suitable materials to the soil surface in order to reduce water 
runoff and soil erosion.

Nutrient Management - Managing the amount, form, placement and timing of plant nutrient applications to 
maximize uses and reduce detrimental off-site effects.

Pasture and Hayland Management - Proper treatment and use of pasture land or hay land to prolong life of 
desirable forage species and protect the soil and reduce water loss.

Pasture and Hayland Planting - Establishing forage plants to reduce runoff and erosion and produce high 
quality forage.

Pesticide Selection - Selecting pesticides which are less toxic, persistent, soluble and volatile, whenever 
feasible.

Pond Sealing or Lining	-	Installing	a	fixed	lining	or	impervious	materials	or	using	soil	treatment	to	prevent	
excessive	infiltration,	water	loss	and	to	minimize	the	potential	for	ground	water	contamination.

Prescribed Grazing - Controlling grazing to improve plant health and vigor, reduce erosion and improve water 
quality. 

Residue Management (no till, strip till, mulch till and ridge till) - Managing the amount, orientation, and 
distribution of crop and other plant residues on the soil surface year-round.

Residue Management-seasonal - Managing the amount, orientation, and distribution of crop and other plant 
residues on the soil surface during part of the year, while growing crops in a clean tilled seedbed. 

Resistant Crop Varieties - Use of plant varieties that are resistant to insects, nematodes, diseases, etc., in order 
to reduce pesticide use.

Riparian Buffer - A strip of land varying in width, along streams and other waterbodies in which grass and 
trees	are	planted	and	maintained	to	filter	pollutants	from	runoff.

Shade Areas	-	Lessening	the	need	for	animals	to	enter	water	for	relief	from	heat	by	using	trees	or	artificial	
shelters to provide shade at selected locations.

Slow Release Fertilizer - Applying slow release fertilizers to minimize nitrogen losses from soils prone to 
leaching.

Soil Testing and Plant Analysis - Testing to avoid over-fertilization and subsequent losses of nutrients to 
surface or ground waters.
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Streambank Protection - Stabilizing and protecting banks of streams, lakes, estuaries, or excavated channels 
against scour and erosion with vegetative or structural means.

Stripcropping - Growing crops in a systematic arrangement of strips or bands to reduce water and wind 
erosion.

Timing and Placement of Fertilizers - Timing and placement of fertilizers for maximum utilization by plants 
and minimum leaching or movement by surface runoff.

Tree Planting - Planting trees, especially on critical or highly erodible areas, to prevent erosion, conserve 
moisture and reduce water quality impacts.

Use Exclusion - Excluding livestock and other activities from an area to maintain soil and water resources.

Vegetative Filter Strip - A strip of land, varying in width, along streams and other waterbodies in which a lush 
establishment	of	grass	is	planted	and	maintained	to	filter	pollutants	from	runoff.

Waste Management System - A planned system to manage wastes from animal concentrations in a manner 
which does not degrade air, soil or water resources. Often wastes are collected in storage or treatment 
impoundments such as ponds or lagoons.

Waste Utilization - Crediting organic wastes for fertilizer in a manner which improves the soil and protects 
water resources. May also include recycling of waste solids for animal feed supplement.

Water and Sediment Control Basin - Earthen embankments constructed across a minor watercourse to form a 
sediment trap and detention basin.

Water/Feeder Location - Locating feeders and watering facilities a reasonable distance from streams and 
water courses, and dispersing them to reduce livestock concentrations, particularly near streams, and to 
encourage more uniform grazing.

Part II: Erosion, Sediment and Pollutant Control BMPs
Brush Barrier - A temporary sediment barrier composed of limbs, weeds, vines, root mat, soil, rock and other 
cleared materials pushed together to form a berm; located across or at the toe of a slope to intercept and detain 
sediment	and	decrease	flow	velocities.	

Check Dams - Small, temporary dams constructed across a drainage ditch to reduce the velocity of 
concentrated	flows,	reducing	erosion	of	the	swale	or	ditch.	Limited	to	use	in	small	open	channels	which	drain	
10 acres or less; should not be used in live stream. 

Concrete Grid and Modular Pavement - This practice involves the use of a special pervious paving material 
in	low	traffic	areas.	The	pavement	consists	of	concrete	grids	or	other	structural	units	alternated	with	pervious	
fillers	such	as	sod,	gravel	or	sand.	The	resultant	pavement	provides	an	adequate	bearing	surface	and	yet	
allows	a	significant	amount	of	infiltration	thereby	reducing	runoff	volume,	discharge	rate,	pollutant	load	and	
improving the water quality. 

Construction Road Stabilization - Temporary stabilization with stone of access roads, subdivision streets, 
parking	areas	and	other	traffic	areas	immediately	after	grading	to	reduce	erosion	caused	by	vehicles	during	wet	
weather,	and	to	prevent	having	to	re-grade	permanent	roadbeds	between	initial	grading	and	final	stabilization.	

Critical Area Planting - Establishment of vegetative cover by planting sprigs, stolons or plugs to stabilize 
fine-graded	areas	where	especially	suited	to	the	site	and	establishment	with	sod	is	not	preferred.

Detention Basins	-	This	practice	involves	the	construction	or	modification	of	surface	water	impoundments	in	
a	manner	which	will	protect	downstream	areas	from	potential	water	quality	degradation,	flooding,	and	stream	
channel degradation due to upstream urban development. The objective is to detain storm water and release 
it at a controlled rate. Downstream water quality is improved through sediment removal, plant uptake of 
nutrients, chemical transformation, and other processes.
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Diversion - A permanent channel with a ridge on the lower side constructed across a slope to reduce slope 
length and intercept and divert storm water runoff to a stabilized outlet to prevent erosion on the slope.

Dust Control - Reducing surface and air movement of dust during land disturbance, demolition or construction 
activities in areas subject to dust problems in order to prevent soil loss and reduce the presence of potentially 
harmful airborne substances. 

Exfiltration Trenches	-	this	practice	involves	the	excavation	of	pits	or	trenches	which	are	backfilled	with	sand	
and/or graded aggregates. Storm water runoff from impervious surfaces can be directed to these facilities for 
detention	and	infiltration.	Permeable	soils	are	a	prerequisite.	The	potential	for	ground	water	pollution	must	also	
be carefully evaluated. 

Fertilizer Application Control - This practice involves managing the use of fertilizer so as to keep it on 
the land and out of our waterways. Implementation will result in maximum effectiveness of the nutrients on 
vegetation and reduced nutrient loads in our waterways. The practice covers concepts such as public education, 
the need for soil testing, and the proper timing of fertilizer applications. 

Filter Strips	-	This	practice	involves	using	grassed	surfaces	to	reduce	runoff	velocities,	enhance	infiltration	
and remove runoff contaminants, thus improving runoff quality and reducing the potential for downstream 
channel degradation and sediment pollution.

Grade Stabilization Structures - A permanent structure or series of structures designed to step water 
flow	down	a	slope	without	causing	channel	erosion;	applicable	in	natural	or	man-made	channels	with	long,	
relatively steep reaches. 

Grassed Waterways or Outlets - This practice involves using grassed surfaces to reduce runoff velocities, 
enhance	infiltration	and	remove	runoff	contaminants,	thus	improving	runoff	quality	and	reducing	the	potential	
for downstream channel degradation and sediment pollution.

Grassed Waterway (Swale) - This practice involves using grassed surfaces to reduce runoff velocities, 
enhance	infiltration	and	remove	runoff	contaminants,	thus	improving	runoff	quality	and	reducing	the	potential	
for downstream channel degradation and sediment pollution.

Gravel Inlet Filter - The installation of various kinds of sediment trapping measures around drop inlet or curb 
inlet structures prior to permanent stabilization of the disturbed area; limited to drainage areas not exceeding 
one	acre,	and	not	intended	to	control	large,	concentrated	storm	water	flows.	

Level Spreader - An outlet for dikes and diversions consisting of an excavated depression constructed at zero 
grade	across	a	slope	to	convert	concentrated,	sediment-free	runoff	to	sheet	flow	and	release	it	onto	areas	of	
undisturbed soil stabilized by existing vegetation.

Mulching - Application of plant residues or other suitable materials to disturbed surfaces to prevent erosion 
and	reduce	overland	flow	velocities.	Fosters	plant	growth	by	increasing	available	moisture	and	providing	
insulation against extreme heat or cold. Applicable to all seeding operations, other plant materials which do not 
provide adequate soil protection by themselves, and bare areas which cannot be seeded due to the season but 
which still need soil protection. 

Outlet Protection - The installation of paved and/or riprap channel sections and/or stilling basins below storm 
drain	outlets	to	reduce	erosion	from	scouring	at	outlets	and	to	reduce	flow	velocities	before	storm	water	enters	
receiving channels below these outlets.

Parking Lot Storage - This practice involves the use of impervious parking areas or landscape islands as 
temporary impoundments during rainstorms. Parking lot storm water systems can be designed to temporarily 
detain storm water in specially designated areas, and release it at a controlled rate. The objective is to protect 
downstream	areas	from	increased	flooding,	stream	channel	degradation	and	pollutant	loads	caused	by	
urban development. It is important that these facilities be designed to minimize potential safety hazards and 
inconvenience to motorists and pedestrians.



2008 NSMPP AppB-5 

Paved Flume - A permanent concrete-lined channel constructed to conduct concentrated runoff from the top to 
the bottom of a slope without causing erosion on or below the slope. 

Permanent Seeding - Establishment of perennial vegetative cover by planting seed on rough-graded areas that 
will	not	be	brought	to	final	grade	for	a	year	or	more	or	where	permanent,	long-lived	vegetative	cover	is	needed	
on	fine-graded	areas.

Pesticide Use Control - This practice involves eliminating excessive pesticide use by proper application 
procedures and the use of alternatives to chemical pest control. The goal is to reduce the load of pesticide-
related contaminants in urban storm water runoff. The practice covers legal requirements for pesticide 
application, methods of application, equipment cleaning, disposal of unused chemicals and empty containers, 
pesticide storage, alternative pest control methodologies, and public education. Both commercial-scale 
application and private home use are discussed. 

Porous Pavement - This practice involves the use of a special asphaltic or concrete paving material which 
allows	storm	water	to	infiltrate	at	a	high	rate.	Infiltration	water	is	stored	below	the	pavement	in	a	high-void	
aggregate	base.	This	practice	provides	for	storm	water	detention	and,	in	some	cases,	increases	infiltration	into	
the	ground.	Use	of	the	practice	can	contribute	to	reduced	sewer	overflows,	decreased	flooding	and	stream	
channel	degradation,	and	improved	water	quality.	This	type	of	pavement	offers	many	other	benefits	not	related	
to water quality, including enhanced visibility, increased safety and reduced drainage system costs. 

Retention Basins	-	This	practice	pertains	to	the	construction	of	infiltration	reservoirs	or	basins	(usually	dry)	
to	provide	complete	on-site	storage	of	a	specific	volume	of	storm	water	runoff.	For	pollution	control	purposes,	
these facilities are usually designed and constructed to divert and percolate runoff volume associated with 
the	first	flush	of	storm	water	pollutants	leaving	the	site.	The	practice	incorporates	both	pollution	control	and	
ground	water	recharge	concepts	into	the	design.	Such	facilities	are	practical	wherever	permeability	is	sufficient	
to allow rapid percolation between storms. Potential ground water contamination may be a problem associated 
with these systems and must always be considered in their design. 

Riprap - A permanent, erosion-resistant ground cover of large, loose, angular stone usually underlain 
by	erosion	mat	or	filter	fabric	installed	wherever	soil	conditions,	water	turbulence	and	velocity,	expected	
vegetative	cover,	etc.,	are	such	that	soil	may	erode	under	design	flow	conditions.	

Rooftop Runoff Disposal - This practice encourages the disposal of rooftop runoff by systems and techniques 
that avoid or replace direct connections of roof drainage systems to storm sewer systems. The objective is to 
help	reduce	storm	sewer	flows.	Proposed	alternatives	to	sewer	connection	include	surface	drainage	through	
swales,	subsurface	infiltration,	and	runoff	collection	and	storage.

Silt Fence	-	A	temporary	sediment	barrier	constructed	of	posts,	filter	fabric	and,	in	some	cases,	a	wire	support	
fence, placed across or at the toe of a slope or in a minor drainageway to intercept and detain sediment and 
decrease	flow	velocities	from	drainage	areas	of	limited	size;	applicable	where	sheet	and	rill	erosion	or	small	
concentrated	flows	may	be	a	problem.	Effective	life	is	six	months.

Sodding	-	Stabilizing	fine-graded	areas	by	establishing	permanent	grass	stands	with	sod.	Provides	immediate	
protection against erosion, and is especially effective in grassed swales and waterways or in areas where an 
immediate aesthetic effect is desirable. 

Sod Inlet Filter - The installation of various kinds of sediment trapping measures around drop inlet or curb 
inlet structures prior to permanent stabilization of the disturbed area; limited to drainage areas not exceeding 
one	acre,	and	not	intended	to	control	large,	concentrated	storm	water	flows.	

Solid Waste Collection and Disposal - This practice involves the routine management and handling of urban 
refuse, litter and fallen leaves in ways that will prevent their becoming water pollutants. Recommendations 
range from municipal trash and leaf collection and disposal operations to public education concerning 
collecting procedures and schedules to concepts such as recycling wastes. Responsibility for implementation 
lies equally with the municipality and the citizenry. 
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Source Control on Construction Sites - This practice encourages the use of good management and 
“housekeeping” techniques on construction sites to reduce the availability of construction-related pollutants 
that contaminate runoff water and, where runoff contamination cannot be avoided, to retain the pollutants and 
polluted water on the site. Concepts covered include erosion and sediment control, equipment maintenance 
and repair, storm sewer inlet protection, trash collection and disposal, the use of designated washing areas for 
cleaning equipment, proper material storage, dust control at demolition sites, use of proper sanitary equipment 
and pesticide use control. 

Storage/Treatment Facilities - This practice involves the use of some water treatment unit operations applied 
at such a scale that they are less involved and less costly than treatment plant technology. These procedures 
are most applicable when used in conjunction with other BMPs to remove contaminants from collected storm 
water.	Unit	operations	considered	applicable	are	the	physical	processes	of	settling,	filtration,	and	screening;	
and	the	chemical	processes	of	flocculation	and	disinfection.

Storm Drain Inlet Protection - The installation of various kinds of sediment trapping measures around drop 
inlet or curb inlet structures prior to permanent stabilization of the disturbed area; limited to drainage areas not 
exceeding	one	acre,	and	not	intended	to	control	large,	concentrated	storm	water	flows.	

Storm Water Conveyance Channel - This practice involves using grassed surfaces to reduce runoff 
velocities,	enhance	infiltration	and	remove	runoff	contaminants,	thus	improving	runoff	quality	and	reducing	
the potential for downstream channel degradation and sediment pollution.

Straw Bale Barrier - A temporary sediment barrier composed of straw bales placed across or at the toe of 
a	slope	to	intercept	and	detain	sediment	and	decrease	flow	velocities	from	drainage	areas	of	limited	size;	
applicable	where	sheet	and	rill	erosion	from	low	to	moderate	channel	flows	may	be	a	problem.	Effective	life	is	
three months. 

Street Cleaning	-	This	practice	involves	sweeping,	vacuuming,	flushing,	or	otherwise	cleaning	streets,	
parking	lots	and	other	paved	vehicular	traffic	areas.	The	objective	is	to	remove	dry-weather	accumulations	
of	pollutants,	especially	fine	particulate	matter,	before	wash	off	can	occur,	thus	reducing	the	potential	for	
pollution impacts on receiving waters. In the past, street cleaning operations were conducted primarily for 
aesthetic purposes; however, they are now known to be an effective method for improving the quality of runoff 
when utilized during the appropriate time of the year.

Subsurface Drain - A perforated conduit installed beneath the ground to intercept and convey ground water. 
Prevents sloping soils from becoming excessively wet and subject to sloughing, and improves the quality of 
the vegetative growth medium in excessively wet areas by lowering the water table. Can also be used to drain 
detention structures. 

Surface Roughening - Grading practices such as stair-stepping or grooving slopes or leaving slopes in a 
roughened	condition	by	not	fine-grading	them.	Reduces	runoff	velocity,	provides	sediment	trapping	and	
increases	infiltration,	all	of	which	facilitate	establishment	of	vegetation	on	exposed	slopes.	Applicable	to	
all	slopes	steeper	than	3:1	or	that	have	received	final	grading	but	will	not	be	stabilized	immediately.	Also	
recommended for other exposed slopes. 

Temporary Diversion Dike - A ridge of compacted soil located at the top or base of a sloping disturbed area 
to divert off-site runoff away from unprotected slopes and to a stabilized outlet, or to divert sediment-laden 
runoff to a sediment trapping structure. 

Temporary Fill Diversion - A channel with a supporting ridge on the lower side cut along the top of an 
active	earth	fill	to	divert	runoff	away	from	the	unprotected	fill	slope	to	a	stabilized	outlet	or	sediment	trapping	
structure;	applicable	where	the	area	at	the	top	of	the	fill	drains	toward	the	exposed	slope	and	continuous	fill	
operations make the use of a Temporary Diversion Dike unfeasible. Effective life is one week. 

Temporary Gravel Construction Entrance - A gravel pad, located at points of vehicular ingress and egress 
on a construction site, to reduce the mud transported onto public roads and other paved areas.
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Temporary Right-Of-Way Diversion - A ridge of compacted soil or loose gravel constructed across a 
disturbed	right-of-way	or	similar	sloping	area	to	shorten	the	flow	length	within	the	disturbed	strip	and	
divert the runoff to a stabilized outlet. Earthen diversions are applicable where there will be little or no 
construction	traffic	within	the	right-of-way,	and	gravel	structures	are	applicable	where	vehicular	traffic	must	be	
accommodated. 

Temporary Sediment Basin - A basin with a controlled storm water release structure, formed by constructing 
an embankment of compacted soil across a drainageway, to detain sediment-laden runoff from disturbed areas 
greater	than	five	acres	for	enough	time	to	allow	most	of	the	sediment	to	settle	out.	Can	be	constructed	only	
where	there	is	sufficient	space	and	appropriate	topography.	Effective	life	is	18	months	unless	designed	as	a	
permanent pond. 

Temporary Sediment Trap - A small pond area, formed by constructing an earthen embankment with a gravel 
outlet across a drainage swale, to detain sediment-laden runoff from small disturbed areas for enough time to 
allow most of the sediment to settle out. Effective life is 18 months. 

Temporary Seeding - Establishment of temporary vegetative cover on disturbed areas by seeding with 
appropriate	rapidly-growing	plants	on	sites	that	will	not	be	brought	to	final	grade	for	periods	of	30	days	to	one	
year.

Temporary Slope Drain	-	A	flexible	or	rigid	tube	or	conduit,	used	before	permanent	drainage	structures	
are installed, intended to conduct concentrated runoff safely from the top to the bottom of a disturbed slope 
without causing erosion on or below the slope. 

Topsoiling - Preserving and using topsoil to provide a suitable growth medium for vegetation used to stabilize 
disturbed areas. Applicable where preservation of importation of topsoil is most cost-effective method of 
providing a suitable growth medium. 

Tree Preservation and Protection - Protecting existing trees from mechanical and other injury during land 
disturbing and construction activity to ensure the survival of desirable trees where they will be effective for 
erosion	and	sediment	control	and	provide	other	environmental	and	aesthetic	benefits.	

Trees, Shrubs, Vines and Ground Covers - Stabilizing disturbed areas by planting trees, shrubs, vines and 
ground covers where turf is not preferred. These plant materials also provide food and shelter for wildlife as 
well	as	many	other	environmental	benefits.	Especially	effective	where	ornamental	plants	are	desirable	and	turf	
maintenance	is	difficult.	

Underdrain Storm Water Filter Systems - This practice usually consists of a conduit, such as a pipe and/
or	a	gravel	filled	trench	which	intercepts,	collects,	and	conveys	drainage	water	following	infiltration	and	
percolation	through	the	soil,	suitable	aggregate,	and/or	filter	fabric.	Underdrain	or	filtration	systems	may	be	
used in combination with a variety of storm water management measures where space, soil permeability or 
high water table conditions limit the magnitude of pollutant removal that can be achieved through natural 
percolation, sedimentation, or other means. Pollutant removal primarily occurs as the prescribed volume of 
storm	water	passes	through	the	sand,	gravel,	and	filter	cloth	which	usually	surrounds	the	conduit.

Vegetation Establishment - Establishment of vegetative cover by planting sprigs, stolons or plugs to stabilize 
fine-graded	areas	where	vegetation	is	especially	suited	to	the	site	and	establishment	with	sod	is	not	preferred.

Waterway Drop Structure	-	A	permanent	structure	or	series	of	structures	designed	to	step	water	flow	down	a	
slope without causing channel erosion; applicable in natural or man-made channels with long, relatively steep 
reaches.
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Part III: Other Cultural and Structural BMPs
BMPs	listed	under	Part	III	are	defined	by	their	title.	

Adequate Containers for On-Site Solid Waste 

Aeration of Lawns

Alum treatments of lakes to stop internal loading once watershed inputs have been addressed

Compost Production and Use

Correct Use of Soils for Septic Tanks

Dry Weather Flow Testing of Storm Sewers and Ditches

Increase Flow Distances

Land idling/retirement

Lane Absorption Areas and Use of Natural Systems

Leash Laws and Clean Up After Your Pet Programs

Maintain Set Backs From Surface Waters

Maximum Recycling of Solid Waste

NPS ordinances (phosphorus fertilizer use restrictions) 

Prompt Clean-Up of Chemical Spills

Proper Installation of Septic Tanks and Drainfields

Proper Maintenance of Motorized Equipment

Rock drain tile inlets

Routine Maintenance of Septic Tank Systems

Soil Testing and Plant Analysis

Storm water chemical treatment systems (alum addition system that treats storm water in-line using 
alum to remove phosphorus, or ponds that use polymer addition to bind phosphorus)

Training for Pesticide Home Applicators

Waste Treatment System, Publicly Owned Treatment Works (POTWs)

Wetland restoration
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Appendix C

Best Management Practices (BMP) Matrix
BMPs Listed by Chapter Commonly Used for Nonpoint Source Pollution Control
This Best Management Practices (BMPs) matrix is a compilation of BMPs listed in individual Chapters of the 
NSMPP. This list helps to illustrate that many BMPs, individually or in combination can be used effectively for 
many nonpoint pollution sources. Most of the BMPs listed below are from the Natural Resources Conservation 
Service	(NRCS)	formally	(Soil	Conservation	Service)	Field	Office	Technical	Guide	Volume	4.	

The	BMPs	including	their	definitions	are	in	Appendix	B,	Best	Management	Practices	of	this	document.	
(NOTE: Chapter 12 Forestry includes discussions of BMPs in the chapter that are not included in this Matrix.) 
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Part I. Agricultural BMPs

Access Road X

Biological Control of Pests X

Conservation Crop Rotation X X X

Contour Farming X X

Correct Application of Pesticides X

Correct Pesticide Container Disposal X

Critical Area Planting X X

Cultural Control of Pests X

Deferred Grazing X

Diversions and Terraces X X

Fencing X X X

Field Border X

Field Windbreak X

Grade Stabilization Structure X

Grassed Waterway or Outlet X X

Integrated Pest Management X

Irrigation Water Management X X

Lined Waterway or Outlet X X

Use Exclusion X X
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Mulching X

Nutrient Management X X

Pasture and Hayland Management X X

Pasture and Hayland Planting X X

Pesticide Selection X

Prescribed Grazing X X

Residue Management (annual) X

Residue Management (seasonal) X

Part 1 Agricultural BMPs, (continued)

Resistant Crop Varieties X

Riparian Buffer X X

Shade Areas X

Slow Release Fertilizers X

Soil Testing and Plant Analysis X X

Streambank Protection X

Stripcropping X

Timing and Placement of Fertilizers X

Tree Planting X

Vegetative Filter Strip X X

Waste Management System X

Waste Utilization X

Water and Sediment Control Basin X X

Water/Feeder Location X
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Part II Erosion and Sediment Control BMPs

Vegetation Establishment X X

Brush Barrier X

Construction Road Stabilization X

Check Dams X

Critical Area Planting X

Diversion X

Dust Control X

Filter Strips X X X

Grade Stabilization Structures X

Grassed Waterways or Outlets X

Gravel Inlet Filter X

Level Spreader X X

Mulching X

Outlet Protection X

Paved Flume X

Permanent Seeding X

Riprap X

Silt Fence X X

Sodding X

Sod Inlet Filter X

Storm Drain Inlet Protection X

Storm Water Conveyance Channel X

Straw Bale Barrier X

Subsurface Drain X X

Subsurface Roughening X

Temporary Fill Division X

Temp. Gravel Construction Entrance X

Temporary Right-Of-Way Diversion X
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Temporary Sediment Basin X

Temporary Sediment Trap X

Temporary Seeding X

Temporary Slope Drain X

Topsoiling X X

Tree Preservation and Protection X

Trees, Shrubs, Vines and Ground Covers X

Waterway Drop Structure X

Fertilizer Application Control X X

Pesticide Use Control X

Solid Waste Collection and Disposal X

Source Control on Construction Sites X

Street Cleaning X

Concrete Grid and Modular Pavement X

Detention Basins X

Exfiltration	Trenches X

Grassed Waterway (Swale) X

Parking Lot Storage X

Retention Basins X

Rooftop Runoff Disposal X X

Storage/Treatment Facilities X X

Underdrain Storm Water Filter Systems X X

Part III Other Cultural and Structural BMPs

Adequate Containers for On-Site Solid Waste X

Compost Production and Use X X

Correct use of soils for septic systems X X

Dry Weather Flow Testing of Storm Sewers and 
Ditches X

Increase Flow Distances X

Lane Absorption Areas and Use of Natural Systems X X
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Leash Laws and Clean Up After Your Pet Programs X

Maintain Set Backs From Surface Waters X X

Maximum Recycling of Solid Waste X

Prompt Clean-Up of Chemical Spills X

Proper	Installation	of	Septic	Tanks	and	Drainfields X X

Proper Maintenance of Motorized Equipment X

Routine Maintenance of Septic Tank Systems X X

Soil Testing and Plant Analysis X

Waste Treatment System, Publicly X

Additional Water Quality Best Management Practices:
alum treatments of lakes to stop internal loading once watershed inputs have been addressed•	
stormwater chemical treatment systems (lake alum addition system that treats stormwater in-line using •	
alum to remove phosphorus, or ponds that use polymer addition to bind phosphorus)
NPS ordinances - like phosphorus fertilizer use restrictions and broader categories of NPS ordinances •	
(zoning provisions, permitted/non-permitted and conditional uses)

rock drain tile inlets –
land idling/retirement –
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Appendix D

Minnesota Nonpoint Source Management Program Plan
Summary of Public Participation

Development of the NSMPP
The chapters/strategies of the Minnesota Nonpoint Source Management Program Plan (NSMPP) were 
developed by technical committees, chairs and co-chairs. Collectively, technical committees were comprised of 
over 200 members representing 50 federal and state agencies, local units of government and public and private 
organizations.

Noticing of the Draft NSMPP 
Prior to the beginning of the public comment period, a notice was published in the Minnesota State Register, 
providing	public	notification	that	the	Draft	Minnesota	NSMPP	was	available	for	public	review	and	comment.	
The notice also informed the public where the document could be reviewed.

The public comment period for the Draft began October 29, 2007 and closed on 
November 30, 2007.
Public notices announcing the availability of the draft NSMPP were also provided through:

MPCA statewide press releases to newspapers, radio and television stations•	
Notices to most Soil and Water Conservation Districts and Watershed Districts in Minnesota•	
Notices	to	the	leadership	of	environmental	organizations	with	requests	that	their	members	be	notified•	

Format of the Draft NSMPP
To encourage public outreach, the draft NSMPP was available for public review in four formats.

MPCA’s Web site •	
Compact Disk•	
Paper Copies•	
E-mailing of individual chapters/strategies•	

Public comments received at the MPCA were distributed to technical committee chairs and co-chairs for 
consideration.	After	consideration,	draft	chapters/strategies	were	revised	as	appropriate,	resulting	in	the	final	
Minnesota Nonpoint Source Management Program Plan.



2008 NSMPP   AppdE-1 

Appendix E

Federal Assistance Programs and Development Projects

for Consistency with the

Minnesota Nonpoint Source Management Program Plan (NSMPP)

Executive Order 12372

The federal consistency provisions in Section 319 of the Clean Water Act (CWA) authorize each State to 
review federal activities for consistency with the state nonpoint source (NPS) management program in 
accordance with Executive Order 12372. Much of the consistency criteria pertain to use of federal lands. 

The state of Minnesota has long considered consistent application of nonpoint source management practices 
to be critical on all lands, be they private or public lands owned by the local, state, or federal governments. 
As	part	of	the	process	to	ensure	that,	a	number	of	steps	have	been	taken.	They	include	official	interagency	
agreements as well as both formal and informal project coordination and review efforts.

Section	319(b)(2)(F)	requires	states	to	identify	federal	financial	assistance	programs	and	development	projects	
which will be reviewed for their effect on water quality consistent with the state NPS Management Program.

At	this	time,	the	federal	financial	program	that	most	clearly	relates	to	the	NPS	Management	Program	is	the	
Natural Resources Conservation Service (NRCS) Environmental Quality Incentives Program (EQIP). A state 
technical committee has been formed where consultations on EQIP activities take place.

Minnesota intends to maintain the current structure and will work with the U.S. Environmental Protection 
Agency, under a process separate from the Nonpoint Source Management Program Plan, if needed.
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